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Abstract

Abstract

Worldwide, over 385 million children under five are living in extreme poverty.
Half of them currently live in Sub-Saharan Africa and are at high risk of
suboptimal development. The main risk factors are undernutrition, lack of safe
water, poor sanitation, restricted learning opportunities and lack of adequate
care, as well as inadequate stimulation at home. Because of the
intergenerational transmission of extreme poverty, the risks these children are
exposed to could even be transferred to the next generations. Rigorous and
effective interventions are, thus, vital to curb such intergenerational influences.
Nevertheless, to design and implement these interventions, the specific
problems of these children need to be identified and documented. Particularly in
Sub-Saharan African countries such as Ethiopia, the extent of developmental
problems of these children has not been identified and documented for
appropriate intervention. Hence, this doctoral dissertation documents two
published studies which emerged from a preliminary exploratory study. The
former study was also published, but not included in this dissertation. The first
study discussed in this dissertation focused on profiling children (3 - 59 months
in age; n= 819) in South-West Ethiopia living in extreme poverty by analyzing
their developmental, nutritional and psychosocial problems (Study 1; Chapter
2). This information was essential to design the home-based play-assisted
developmental stimulation, which was implemented and evaluated in the second
study of this dissertation (Study 2; Chapter 2). This second study targeted
children living with their foster families in the context of extreme poverty;
because 112 (14%) of the 819 children in study 1 were foster children and,
these children carry double burdens. The design of this intervention study was a

randomized controlled trial (RCT), with two arms: intervention (n=39) and
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control (n=39). Both groups received the basic services (such as a family home,
food, clothing, health care, protection and education). Children in the
intervention group received home-based play-assisted stimulation in addition to
these basic services. Provision of the basic services and stimulation started
simultaneously. The intervention consisted of an hour of play stimulation
conducted during a weekly home visit for six months. The stimulation activities
were carried out by experienced clinical nurses at the children’s home, in
collaboration with the primary caregivers. At every visit, play materials were
brought to the home and left for the caregiver and the child to use. The
intervention focused on activities to promote developmental skills and
emphasized direct caregiver-child interactions. Caregivers were regularly
reminded and motivated to continue practicing the activities and cultural games
learned during the home visits. This intervention study deliberately took into
account a child’s contextual factors (personal and home-environmental factors),
activity and participation in the WHO’s International Classification of
Functioning, Disability and Health (ICF). We preferred home visits and closely
working with children’s caregivers because we thought their responsive
interactions with their children could promote development and wellbeing. We
also believed that focusing on caregivers’ child-rearing practices could make
benefits to the children more likely to be sustainable. Development in personal-
social, language, fine and gross motor skills were assessed using the culturally
adapted and standardized developmental screening tool, the Denver II-Jimma,
and social-emotional outcomes (self-regulation, adaptive functioning, affect,
compliance, autonomy, interaction with people and communication behaviors)
were obtained using an adapted Ages and Stages Questionnaire: Social-

Emotional (ASQ:SE). Information about psychosocial conditions and
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sociodemographic  characteristics were collected using a structured
questionnaire. Anthropometric methods were used to determine nutritional
status. The results (of Study 1) showed that children in extreme poverty
(n=819) performed worse in all the tested developmental outcomes when
compared with age-matched reference children (n=819). Again, in contrast to
the reference children, they experienced higher psychosocial problems, such as
limited child-child interaction (x2 = 90.7, p<0.001), limited mother-child
interaction (x2 = 116.1, p<0.001), limited play materials (x2 = 243, p<0.001),
limited playground (x2 = 194.2, p<0.001) and limited play time (x2 = 12.8,
p<0.001). Among the 819 extremely poor children, 325 (39.7%) were stunted,
135 (16.5%) were underweight and 27 (3.3%) were wasted. Stunting and being
underweight were negatively associated with all the developmental outcomes.
After controlling for the effects of stunting and being underweight on the
developmental outcomes, it was observed that limited play activities, limited
child-child interactions and mother-child relationships were negatively related
mainly to language and gross motor outcomes. This means that these increased
psychosocial problems reduced the language and gross motor performances of
the children (Study 1; Chapter 2). At three months (midline) of the
intervention study (Study 2), language (P=0.0151, effect size (es) = 0.34) and
social-emotional (P<0.0001, es = -0.603) benefits had already been observed
for the children in the intervention group. The negative (-) sign of the effect size
indicates the reduction in social-emotional problems. At six months (endline),
significant intervention effects were found for language (P=0.0014, es = 0.55),
personal-social (P=0.0087, es = 0.56) and social-emotional (P<0.0001, es = -
1.28) outcomes. For language, the intervention effect depended on the child’s

sex (P=0.0100); that is, boys benefited more from the intervention than girls
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(Study 2; Chapter 2). In conclusion, some children living in extremely poor
households were not only undernourished, but they were also experiencing
higher psychosocial problems. Both conditions negatively affected their
developmental outcomes independently. Further, quality home-based play-
assisted developmental stimulation, integrated into basic services,
developmentally benefited these children under five in a resource-poor context.
On the basis of these results, an implementation of this type of intervention is

suggested at the national level.
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1.1. General background

The United Nations Sustainable Development Goals (SDGs), building on the
Millennium Development Goals (MDGs), included the plan to end extreme
poverty (SDG1), end all forms of malnutrition (SDG2), promote health and
wellbeing (SDG3) and meet quality early childhood development (SDG4,
indicator 4.2.1) by 2030. With the principle of leaving no one behind, the 17
SDGs integrated economic, social and environmental indicators [1]. Health and
wellbeing (SDG3) was placed at the center of the agenda, because it is linked to
targets in many of the other goals [2-5]. For example, eradicating extreme
poverty, generating inclusive economic growth, conserving the planet, and
improving population health are very much interdependent [6]. Figure 1.1
shows the details. If addressed well, these can help to build physically,
cognitively, emotionally and socially competent future generations [7, 8].
However, the realization of these plans may not be easy, especially in Sub-
Saharan African countries such as Ethiopia, because of the multifaceted and

deep-rooted economic, social, political and environmental problems [9].
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HEALTH IN
THE SDG ERA

GOOD HEALTH
AND WELL-BEING

4

ENSURE HEALTHY LIVES
AND PROMOTE WELL-BEING
FOR ALL AT ALL AGES ey

SUSTAINABLE

Organization wwwomsoss ) @ o GLIALS

Fig.1.1. Health and wellbeing at the center of SDGs (WHO, 2017)

1.2. Definition, causes and burdens of extreme poverty

Extreme poverty is defined as experiencing severe deprivation on two or more
dimensions such as nutrition, health, water, education, shelter, sanitation,
information and protection [10]. It can also be defined as living below the
international poverty line of 1.90 USD per person per day [11]. For this project,
both definitions were applicable. This particular type of poverty is inter-
generationally transmitted [12]. Such a cycle of extreme poverty persists
because it is strongly associated with poor governance, natural disasters, lack of
resources, limited social safety nets, fragile health care systems, lack of power,

and limited participation in economic and cultural activities [13-15]. People in
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extreme poverty are unable to meet basic consumption needs on a sustainable
basis and suffer from hunger and malnutrition, poor health, limited education,
and marginalization [16]. From a study conducted in 105 countries (75% of the
world’s population or 5.7 billion) in 2018, a total of 1.34 billion were multi-
dimensionally poor people. Among these, 612 million (46%) people live in
extreme poverty. Sub-Saharan Africa, with 342 million people living in extreme
poverty, accounts for 56% of the world’s severely poor. In this context, these
people are deprived in the dimensions of health, education and living standards
according to the global multidimensional poverty index. This measure
incorporates a range of indicators to capture the complexity of poverty

(Fig.1.2)[17] .

Ten Indicators

Nutrition

Health
Child Mortality

Three

Dimensions |~ Education
of School Attendance

Years of Schooling

Poverty

Cooking Fuel
Sanitation
Water
Standard Electricity
Floor
Assets

Living

Fig.1.2. Global multidimensional poverty index (OPHI, 2018)
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In particular, extreme child poverty should receive specific attention,
since these rates are greater than adult extreme poverty rates [18]. Based on
data from 89 countries, there were about 385 million children living in extremely
poor households in 2013 [19]. According to World Bank data from 2016, half of
the population living in extreme poverty are children; and three-quarters (75%)
of these children live in Asia and Sub-Saharan Africa [20], including Ethiopia
where many households struggle with chronic drought, famine, and
malnutrition. The situation is particularly critical in Sub-Saharan Africa, because
half of the world’s extremely poor children currently live in this region [19].
Among the children living in extreme poverty, in particular, children in foster
families experience complex and serious physical, mental health, behavioral,
developmental, and psychosocial problems than other children in extreme

poverty [21-23].

1.3. Major factors associated with extreme poverty

Children living in extreme poverty are at risk of health problems as well as
developmental problems [19, 24]. The main reason for this is that extreme
poverty is strongly associated with undernutrition, micronutrient deficiencies,
higher morbidity and mortality, as well as psychosocial deprivation such as
inadequate stimulation at home [25-29]. These factors may negatively affect

child development [30, 31].

1.3.1. Undernutrition

Undernutrition is intensely embedded in extreme poverty [32], and

detrimentally affects child development [31]. It also contributes to half of the
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estimated six million annual child deaths across the world [33]. In Ethiopia, child
undernutrition is still the highest in the world [34]. In this country, feeding
practices of only 7% of children age 6-23 months met the minimum acceptable
dietary standards, and only 14% of children had an adequately diverse diet in
2016 [35]. Stunting is the most prevalent type of child undernutrition [36]. In
Sub-Saharan Africa, one in three children under five is stunted; Eastern Africa
hosts the highest proportions [37]. Stunting, which is a chronic problem,
remains a major public health concern in this region [38]. Lack of safe water,
poor sanitation, and low maternal education are some of the leading risk factors
for stunting in the context of extreme poverty [39-42]. Stunting leads to
increased childhood morbidity and mortality [43-45], which in turn results in
loss of economic output and increased spending on health [46]. It can also have
devastating effects on children’s cognitive development [47], and in the long
term on their educational performance, economic productivity, and mental
health [47]. For instance, poorly nourished children tend to start school later,
learn more slowly, have lower academic achievement, and perform less well on
cognitive tests when older [48]. Furthermore, they have reduced economic
productivity [49]. In addition, the annual gross domestic product (GDP) losses
from stunting, low weight, and micronutrient deficiencies averages 11% in Africa

and Asia [50].

1.3.2. Micronutrient deficiencies

Other risk factors to be considered are nutrition-related components such as
breastfeeding and micronutrient deficiencies. Both wusually co-occur with

extreme poverty. Suboptimum breastfeeding practices, deficiencies of vitamin A,
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zinc, iron, and iodine were responsible for about 35% of child deaths and 11%
of the total global disease burden [51]. Micronutrients are vitamins and minerals
that are essential for human life and health. In low-income countries, poor
quality diets and frequent infectious diseases result in micronutrient deficiencies.
These deficiencies can largely contribute to mortality, morbidity, and cognitive
impairment [52, 53]. Iron deficiency has been associated with cognitive deficits,
and zinc deficiency has been linked to low physical activity and depressed motor
development among the most vulnerable children [54]. Zinc deficiency may also
lead to delays in cognitive development [55]. Lack of iodine during a critical
period in brain development is strongly related to limited cognitive capability
[29, 56]. Furthermore, it can result in goiter and intellectual disabilities [29].
Severe vitamin A deficiency can cause eye damage and is the leading cause of
childhood blindness [56]. It also increases the severity of infections such as
measles and diarrheal disease in children and slows recovery from illness [35].
In Ethiopia, for example, consumption of food items rich in iron and vitamin A
remains low among young children [35]. In this country, iron deficiency has
been one of the primary causes of anemia, which has serious health
consequences for children. Fifty-seven percent of children between the ages of

6-59 months were anemic in 2016 [35].

1.3.3. Neonatal morbidity and mortality

Still other factors to be dealt with are neonatal morbidity, mortality and
complications, as well as infectious diseases. In impoverished settings, neonatal
morbidity and mortality are high [57]. Infectious diseases and neonatal

complications are responsible for the vast majority of deaths in children under
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five. In Sub-Saharan Africa, approximately 1 in 13 children dies before age five.
Ethiopia, together with India, Pakistan, Nigeria, and the Democratic Republic of
Congo accounted for half of all newborn deaths in the world in 2017 [58]. In
Ethiopia, 62% of births had high mortality risks in 2016. In addition, 1 in 15
children dies before reaching age 5, and 7 in 10 of the deaths occurs during
infancy [35]. If current trends continue, with more than 50 countries failing to
achieve the Sustainable Development Goal target on child survival, about 60
million children under the age of five will die between 2017 and 2030; half of
them will be newborns. Most under-five deaths are caused by diseases that are

preventable ortreatable with proven, cost-effective interventions [58].

1.3.4. Psychosocial deprivation

The final factor which is highly related to extreme poverty and child
development is psychosocial deprivation. Children who live in extreme poverty
experience adverse psychosocial disruption, such as limited caregiver-child
relationships, little access to play materials and playground, play time, a child’s
interaction with other children (child-child interaction), and inadequate
stimulation at home [59, 60]. Adverse childhood experiences were strongly
associated with lower cognitive ability and symptoms of depression and trauma
[61-63]. Deprivation in the infant’s environment can create permanent deficits
in developing neurosensory systems [64]. Past childhood adversities are also
associated with developmental risk for subsequent generations of children [65].
Limited caregiver-child interaction is prevalent in the context of extreme
poverty, and it may be related to factors such as maternal mental health.

Maternal mental health, for instance, can affect the quality of the caregiver-child
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relationship and, consequently, the development of the child [66-68]. The
relationship between children and caregivers in the early years of life are crucial
for the psychosocial development of the children [69-71]. Attachment theory
explains this fact very well. The theory of attachment as a secure-base
relationship incorporates understandings about affect, cognition, and behavior in
close relationships. One of the practical successes based on attachment theory
is caregiver-child close interactions [72-74]. Furthermore, children in
impoverished environments may experience limited play activities and play
time. Children who live in under-resourced settings often face socio-economic
obstacles which diminish their right to play time [75], thus depriving them of all

the potential advantages of play.

1.4. Multidimensional intervention model for children in

extreme poverty

The aforementioned multifaceted and complex problems can only be addressed
if multidimensional intervention packages are used. For our intervention in this
work, we adopted the WHO’s International Classification of Functioning,
Disability and Health (ICF) model. This approach can provide a framework for
understanding children’s level of functioning as a dynamic interaction between
their health conditions, environmental factors, and personal factors [76, 77].
Particularly the home-environmental factors were taken into account, as they
affect everything and may need to be changed. There are reciprocal
relationships between contextual factors (personal and environmental factors),
caregivers’ participation, tasks, and activities [78]. Understanding the complex

relationships between personal and environmental characteristics and positive



General introduction Chapter 1

childhood functioning can help professionals to enable children’s active
participation in everyday life activities [79]. Thus, the focus of intervention
should be on the individual and the environment the individual lives in—i.e. an
interaction of a child with his or her environment (physical and social
environment) [80], while also encouraging the participation of caregivers with
children by performing activities such as play and interactions together. That
was why we focused on home-environment, integrating our intervention into the
basic services, caregiver-child interactions and joint performance of various
activities based on the child’s needs and capabilities. Figure 1.3 illustrates the

WHO'’s ICF model.

Health condition
(disorder or disease)

! 1 !
Body Functions
& Structure

¢ Activity «——— Participation

o~

1 )
! 4

Environmental Personal
Factors Factors
Contextual factors

Fig.1.3. Interactions between the components of ICF (WHO 2001:18)
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1.4.1. Play-based intervention

In the first five years of life, a child’s main way of learning and developing is
through play [81]. Child’s play is an activity initiated, controlled, and structured
by children themselves, and it takes place whenever and wherever opportunities
arise, either in group or alone. The key characteristics of play are fun,
uncertainty, challenge, and flexibility [82]. The influence of play on a child’s
holistic development is massive [83]. Developmentally appropriate play with
caregivers and peers can promote the social-emotional, cognitive, language, and
self-regulation skills that build executive function and a prosocial brain [84]. It is
also effective on the metacognitive and behavioral aspects of executive
functioning [85]. Further, outdoor physical play at a playground among small
peer groups for a relatively longer time enhances children’s social competence
[86]. Play activities also boost the creativity, verbal skills and child-to-child
interaction skills of preschool children [87, 88]. However, the quality and
benefits of play are highly susceptible to the environments in which it occurs.
For instance, play activities can be compromised by extreme stressors in the
environment [89]. Because of their exposure to multiple poverty-related risks,
children in extreme poverty may be more prone to high stress, and thus, play-
deprivation. High level of stress could also affect a young child’s brain and
neurophysiological functioning, which leads to a broad range of deleterious

health, developmental, and mental health outcomes [90, 91].

Caregivers may contribute to the creation of environments in which play
takes place [82]. Their participation in scaffolding children’s play is critical in

development, while allowing children to direct their own play activities [92, 93].

11
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Nonetheless, because of limited resources, a lack of awareness of the
importance of play, and concern for the safety of their children, caregivers may
restrict their children’s play activities and limit the children’s independent
mobility and engagement with peers in the neighborhood [75, 94, 95]. In this
project, educating caregivers to consider play seriously, and raising awareness
about its relevance was the first step. Next, play assisted the interactions
between the children and caregivers. In doing so, the caregivers were the
primary mediators of the interactions. The developmental stimulation
intervention encouraged collaboration between the caregivers and children to

improve the children’s developmental outcomes in their own home setting.

1.4.2. Responsive stimulation

Responsive stimulation is a kind of parental care which refers to attention being
given to the child’'s body, health, nutrition, emotional, social, language and
cognitive development by parents or caregivers [96]. In particular, a responsive
stimulation can promote positive caregiving behavior among underprivileged
families [97]. Responsiveness is meaningful parenting that is prompt and
appropriate to the child’s immediate needs, behavior, and developmental state.
It enhances the cognitive and psychosocial development of the child. It also
protects the child from disease and mortality [98]. Children experience their
world as an environment of relationships, and these relationships affect almost
all aspects of their development [99, 100]. As Vygotsky stated: social
interaction is essential in human development [83]. In addition, attachment
theories underscore the significance of close social relationships to child

development [101]. Maternal responsiveness and social support are strong

12
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predictors of secure attachment, which is the foundation for optimal
development [102]. Particularly, secure attachment is considered as a

psychological strength that has important implication for later life [103].

To maximize the responsive parenting and well-being of the child,
enough finance is important, especially during the early years of life or early
childhood [104]. Early childhood is a period which lays the basis for later life,
but it is also a period in which children are at the highest risk [105, 106]. This is
the period when brain growth and development are most active. Nerve
connections and neurotransmitter networks that form during these critical years
are influenced by negative environmental conditions. Emotional and cognitive
disruptions in the early lives of children have the potential to impair brain
development [107, 108]. Generally, children’s experiences during the early
years establish a critical foundation for their entire life. This is mainly because
early child development intensely influences basic learning, school success,
economic participation, and health [109]. This was why the present work
followed a multidimensional approach rooted in the WHO’s International

Classification of Functioning, Disability and Health (ICF)[110].

1.5. The home-based play-assisted stimulation in the

present work

Home-based interventions that target both the children’s psychosocial
functioning and caregiver’s practices are effective and vital to improve individual
and family adaptation [111]. The identification of developmental, nutritional,
and psychosocial problems of children in extreme poverty, and documentation of

the evidence of how psychosocial/nutritional factors are related to child

13
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development were crucial to design a cost-effective and scalable intervention—
i.e. the home-based play-assisted stimulation. The prevalence of undernutrition
and cognitive deficits among some groups of children in disadvantaged contexts
was previously reported. However, the status of undernutrition, psychosocial
factors, and other developmental outcomes (such as social-emotional, personal-
social, language, fine and gross motor skills) altogether is not well known. The
efficacy of interventions to mitigate the problems of severely malnourished
children was also clear [112-115]. Nevertheless, these pioneering studies were
center-based and expensive [116-121]. A comprehensive systematic review of
2017 revealed that even these center-based psychosocial stimulation
interventions were of very low quality, and accordingly, high-quality trials were
strongly recommended [122]. Further, little evidence of synergistic interaction
between dietary therapy and stimulation on child development was reported by
any other systematic review [123]. The authors found no rigorous evaluations of
adding stimulation to health and nutrition services [123]. There was also no
sufficient evidence on the long-term and sustained benefits [123, 124]. Even,
most of the aforementioned interventions were from countries in South Asia
and, Latin America and the Caribbean. In Sub-Saharan Africa, the region where
half of the world’s extremely poor children reside, such evidence is highly
lacking [125]. Information is even more scarce for foster children, who carry
double burdens: living in extreme poverty and without biological families. Well-
designed home-based intervention (RCT) may benefit this group of children.
Household level early years’ interventions can be cost-effective [126, 127], and
sustainable [128, 129]. For instance, early childhood interventions that included

responsive stimulation were economically more efficient than a nutrition

14
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intervention alone, i.e. the costs of stimulation intervention integrated into a

community-based service were minimal [126].

1.5.1. Target children for the stimulation

Most of the children included in the first study (study 1) were living with their
extremely poor biological parents in Jimma Town, Ethiopia; about 14% of these
children were living with foster families in the same context. For the home-
based developmental stimulation study (study 2), children living with foster
families in the context of extreme poverty were targeted because it was
documented that their situation was worse (Appendix B) and thus, they could
benefit more from the intervention study. These children were placed in a new
family environment, where they might face adjustment and attachment
problems. It has already been revealed that foster children’s attachment
behavior is mainly influenced by foster parents’ behavior [130, 131]. The
majority of children in foster care experienced adverse conditions and are up to
four times more likely to experience health problems [132]. Furthermore, unlike
other children in extreme poverty, SOS Children’s Village of Jimma has been
providing these children with basic services such as food, clothing, health care,
protection, and education; thus it was ethically sound to integrate the play-
assisted stimulation into the basic services, than to provide the home-based
stimulation to children living with their biological parents living in the same
context and who were not getting the services. Most of these foster children
were orphans. Subsequently, they might struggle with negative past
experiences and adjustment and attachment problems. These problems could in

turn negatively influence their development and behavior [133-137]. Orphaned
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or abandoned children are at high risk of developing insecure attachments.
Children with attachment disorders often grow up to vent their rage and pain on
society [107, 138, 139]. These foster children might also experience worse
psychosocial, health, and nutritional problems [140-142]. Early exposure to
sociodemographic adversity in particular could have negative effects on
developmental competence and mental health [143]. Providing the basic
services alone is not enough for these children. They should receive extra
attention and support to meet their developmental needs [144]. After all,
developmental outcomes depend on nutrition, stimulation, and caregivers’

responsiveness [145-149].

Therefore, to our knowledge, it is not yet clear whether home-based
play-assisted stimulation, attuned to the basic services, can benefit children

living with foster families in the context of extreme poverty.

1.6. Measuring outcomes of the studies

1.6.1. Developmental outcomes

Taking into account the extremely poor living condition of the study children,
appropriate and easy-to-use developmental screening tools were used in this
work. These were Denver II-Jimma [150] and Ages and Stages Questionnaire:
Social-Emotional (ASQ: SE) [151]. We adapted these tools, to the socio-cultural
context of Jimma, for use. The tools were also translated into two predominately
spoken languages—Afan Oromo and Amharic—in the study site. Additional
information about these tools was presented under sections 2.1.3.4.1 and

2.2.3.4.1.
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The Denver-II was reported to be the most feasible and valid
multidimensional test [152], and it has been used for repeated measurements
(for longitudinal studies) [153]. The step by step adaptation processes and
refinement of Denver II test items resulted in the Denver-II Jimma, which
comprises 36 adapted and 89 original Denver II items. Inter-rater reliability of
Denver-II Jimma was excellent (kappa > 0.83) for all tested items [150]. The
Denver-II Jimma was used to directly assess a child’s developmental
performance on various age-appropriate tasks or items. There are also few items
within the test that require the caregivers’ report about children’s development.
The test measures, for children from birth to six years old, four developmental
domains: personal-social (PS), fine motor (FM), language (LA), and gross motor
(GM). Personal-social is getting along with people and caring for personal needs;
fine motor pertains to eye-hand coordination, the manipulation of small objects,
and problem solving; language is the production of sounds, hearing,
understanding, and using language; and gross motor is about motor control,
balance, sitting, walking, jumping, throwing, kicking and overall large muscle
movement. Denver II test form can be found under Appendix F. The outcomes
were operationalized in two ways: developmental performance score and ratio.
The developmental performance score is defined as the number of age-
appropriate test items of a domain a child has successfully passed. For each
child, the developmental performance ratio for each developmental domain was
calculated. The developmental performance ratio simply refers to the ratio of the
total number of items passed to the expected number of items a child should
pass, taking into account the child’s age [150]. Children performing lower than
what is expected for their age have a developmental performance ratio below

one. Throughout this project, developmental performance score, developmental
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performance ratio, developmental performance, developmental outcome,
developmental domain, developmental profile, and developmental skill have

been used interchangeably.

Ages and Stages Questionnaire: Social-Emotional (ASQ: SE) is a parent
or primary caregiver completed, child-monitoring system for social-emotional
skills [151]. ASQ:SE is a set of eight questionnaires developed to identify, solely
based on a primary caregiver's report, children’s social and emotional
competencies: self-regulation, compliance, communication, adaptive functioning,
autonomy, affect, and interaction with people. These seven social and emotional
competencies are embedded in each ASQ:SE questionnaire, but not presented as
sub-scales as in Denver-II. The social and emotional skills are connected
developmental areas. Social competence is an array of behavior that permits one
to develop and engage in positive interactions with peers, sibilings, parents and
other adults. For example, a 4-year old boy who typically engages and maintains
his sibilings and peers in appropriate play, elicits helpful assistance from teachers
and parents, and uses positive strategies to solve problems, will likely be seen as
a socially competent child. Emotional competence is the ability to effectively
regulate emotions to accomplish one’s goals. For instance, a 3-year old girl who
calms easily after a frightening experience, who controls her anger when
disciplined, and who smiles and laughs at funny stories is likely to be seen as
emotionally competent [151]. The adapted developmental screening tool was
used to assess the social-emotional development of children from three to 65
months. The eight questionnaires of the tool were prepared to be administered
at 6 (3-8): 22 items, 12 (9-14): 23 items, 18 (15-20): 29 items, 24 (21-26): 29

items, 30 (27-32): 32 items, 36 (33-41): 34 items, 48 (42-53): 36 items, and
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60 (54-65): 36 items, months. One of the eight ASQ:SE questionnaires (60
Month) is attached as an example under Appendix G. The child’s total ASQ:SE
score was calculated by adding up the points of all the items on the
questionnaire. A higher total score indicates more social-emotional problems.
The adaptation of ASQ:SE was made by a Belgian psychiatrist for children and
an Ethiopian psychologist, who later refined the tool in collaboration with other
psychologists, paediatricians, and a special needs expert in Jimma University,
Ethiopia. The ASQ:SE was then translated into Afan Oromo and Amharic
languages by two experts in Jimma University. Cultural adaptation and
linguistic translation of ASQ:SE was also effectively done in other settings such
as Korea [154]. Social-emotional screening using ASQ:SE increased the
detection rate for social-emotional problems among young children in foster
care, compared to other screening tools [134]. ASQ:SE was used as a universal
screening test, and to assess the effect of interventions on changes in social-
emotional scores overtime for 6 to 36 months of age children in a paediatric
setting [155]. It was also used for 6,530 three-to-four-year-old children
longitudinally followed for two years in public day-care centers in Brazil [156].
The adaptation processes of both Denver-II Jimma and ASQ:SE are not

presented within this project.

1.6.2. Nutritional status

Anthropometric assessments were conducted to determine the nutritional status
(stunting, underweight and wasting) of the study children. The details are

presented under method (2.1.3.4.2 and 2.1.3.6 subsections).
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1.6.3. Psychosocial factors

Psychosocial factors, along with sociodemographic variables, were assessed
using a questionnaire. These factors include a child’s interaction with other
children (child-child interaction), caregiver-child interaction, availability of play
materials, playground and play time. For data analysis, these variables were
used in their binary forms (yes or no; 1 or 0). The items within the

questionnaire are presented under Appendix E.

1.7. Aims of the studies

In recent years, many interventions related to early childhood development
have been conducted in low and middle-income countries (LMIC). These studies
have mainly targeted children in poverty. The most disadvantaged children, in
extreme poverty, have rarely been considered, and thus, trials of high quality
are still lacking for these children. Within this context, we focused on this
particular population and as the first step identified their developmental,
nutritional, and psychosocial profile, and investigated the relationship between
psychosocial factors/nutritional status and developmental outcomes. This was
done on 819 children under five years (112 children were living with foster
families in the same context), registered as living in extreme poverty by the
Women’s and Children’s Affairs Office (WCAO) of Jimma Town (Study 1;
Chapter 2). In the second step, we examined the effect of a home-based play-
assisted stimulation on the developmental performances of children living with
foster families in extreme poverty (Study 2; Chapter 2). This stimulation
intervention was integrated into the basic services provided by the SOS

Children’s Village. Basic services, i.e. a family home, food, clothing, health care,
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protection, and education, were given to both intervention (n=39) and control
(n=39) children, whereas the home-based play-assisted developmental
stimulation was given to the intervention group alone. The stimulation lasted for
six months (24 sessions for each child) and consisted of weekly one-hour play
and skill-transfer session with a caregiver and child, facilitated by clinical nurses.
These nurses trained and transferred parenting and play skills to the caregivers
to help them sustain their interactions with the children through play. Provision
of the basic services and stimulation to the intervention children started

simultaneously.

Language, personal-social, fine, and gross motor performances were
tested using Denver-II Jimma, a version of the Denver II adapted to the socio-
cultural context of Jimma zone [150]. Social-emotional skills were assessed
using the Ages and Stages Questionnaire: Social-Emotional (ASQ:SE).
Nutritional status was determined using anthropometric methods. Psychosocial
and sociodemographic information was collected using a structured
questionnaire. Assessments were made three times: at baseline, at three-month
(midline) and at six-month (endline). The overall assessments took about one
hour per child and were done by trained and experienced clinical nurses.
Further, to address the multifaceted nature of this research project, a
multidisciplinary team consisting of a psychologist, a special needs educator, a
nutritionist, physiotherapists, occupational therapists, a pediatrician and a

neuroscientist was involved.
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1.8. Overview of the studies

The ultimate goal of this project was to examine the effect of home-based play-
assisted stimulation, integrated into basic services, on the developmental
outcomes of children under five living in the context of extreme poverty in
South-West Ethiopia (Jimma Town). Within the group of children in extreme
poverty, children living with foster families were targeted. For these families, a
foster care program was initiated by SOS Children’s Village of Jimma, in
collaboration with Jimma Town Women'’s and Children’s Office in October 2015,
after the village could not enroll children from extreme poverty any more. The
intervention study was designed taking into account the profile of children in
extreme poverty documented in the first study, and the existing literature. The
two studies (reported in Chapter 2) were published in BMC Pediatrics in 2018.
The first was a community-based cross-sectional study intended to investigate
the developmental outcomes, nutritional status, and psychosocial factors of
children living in extreme poverty. The second study was a randomized
controlled trial aimed at evaluating the effect of the stimulation on
developmental performances of children under five living with foster families in

an extreme poverty setting. The two studies are presented in more detail below.

Study 1: The relationship of undernutrition/psychosocial factors and

developmental outcomes of children in extreme poverty

Personal-social, language, fine motor, gross motor, and social-emotional skills
were the primary outcomes measured. Nutritional status, demographic
characteristics, and psychosocial conditions were the other outcomes assessed.

Profiling these outcomes and examining their interrelations was important to
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design a longitudinal stimulation study and evaluate its effect on the
developmental outcomes of the children. It was hypothesized that children in
extreme poverty would score lower on both developmental outcomes and
psychosocial factors than reference children. In addition, it was expected that
undernutrition and psychosocial factors would significantly relate to the
developmental outcomes, independently. The study revealed that children living
in extreme poverty performed less well in all the developmental and
psychosocial outcomes. Further, undernutrition (stunting and being
underweight) and psychosocial factors (limited child-child interaction, limited
caregiver-child interaction, limited play materials and playground) negatively

affected the developmental outcomes independently.

Study 2: Effects of home-based play-assisted stimulation on
developmental performances of children living in extreme

poverty

In the previous study, profiling the nutritional status, psychosocial factors and
developmental outcomes and, scrutinizing their relationships helped to design a
randomized controlled trial. This second study addressed the effect of a home-
based play-assisted stimulation on developmental performances of foster
children living in extreme poverty. This longitudinal study comprised two
groups: intervention and control. Children in both groups received basic services
(food, medical care, education and protection). A weekly one-hour
developmental stimulation was additionally provided to the children in the
intervention group for six months (24 sessions per child in total) by trained
clinical nurses in the presence of the children’s caregivers. Assessments were
conducted by trained and experienced clinical nurses, three times: at baseline,
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midline and endline. At the midline of the intervention, a statistically significant
difference in intervention effects between the control and intervention groups
was observed in language and social-emotional outcomes. At the endline,
statistically significant intervention effects were observed for language, social-
emotional and personal-social outcomes; and the intervention effects varied
from medium to large, implying the clinical relevance of the results. In addition,

boys benefited more from the intervention than girls.

Note that the data of a third (exploratory) paper (not included in this
thesis, but published in the Journal of Child and Family Studies with the title of
“Development, social-emotional behavior and resilience of orphaned children in
a family-oriented setting”) [157] have been used for power analysis and sample

size calculations for the two studies in this thesis.

Chapter 3 generally discusses and reflects on major findings of the two
papers. It also presents the conclusion, strengths, limitations, implications and
future perspectives. A Dutch summary of the dissertation is presented under

chapter 4.
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2.1.1. Abstract

Background: Extreme poverty is severe deprivation of basic needs and
services. Children living in extreme poverty may lack adequate parental care
and face increased developmental and health risks. However, there is a paucity
of literature on the combined influences of undernutrition and psychosocial
factors (such as limited play materials, playground, playtime, interactions of
children with their peers and mother-child interaction) on children’s
developmental outcomes. The main objective of this study was, therefore, to
ascertain the association of developmental outcomes and psychosocial factors

after controlling nutritional indices.

Methods: A community-based cross-sectional study design was used to
compare the developmental outcomes of extremely poor children (N = 819: 420
girls and 399 boys) younger than five years versus age-matched reference
children (N = 819: 414 girls and 405 boys) in South-West Ethiopia. Using
Denver II-Jimma, development in personal-social, language, fine and gross
motor skills were assessed, and social-emotional skills were evaluated using the
Ages and Stages Questionnaires: Social-Emotional (ASQ: SE). Nutritional status
was derived from the anthropometric method. Independent samples t-test was
used to detect mean differences in developmental outcomes between extremely
poor and reference children. Multiple linear regression analysis was employed to
identify nutritional and psychosocial factors associated with the developmental

scores of children in extreme poverty.

Results: Children in extreme poverty performed worse in all the developmental

domains than the reference children. Among the 819 extremely poor children,
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325 (39.7%) were stunted, 135 (16.5%) were underweight and 27 (3.3%) were
wasted. The results also disclosed that stunting and being underweight were
negatively associated with all the developmental skills. After taking into account
the effects of stunting and being underweight on the developmental scores, it
was observed that limited play activities, limited child-to-child interactions and
mother-child relationships were negatively related mainly to gross motor and

language performances of children in extreme poverty.

Conclusion: Undernutrition and psychosocial factors were negatively related to
the developmental outcomes, independently, of children living in extreme
poverty. Intervention, for these children, should integrate home-based play-

assisted developmental stimulation and nutritional rehabilitation.

2.1.2. Background

There is little evidence describing extremely poor children’s developmental
outcomes and, the nutritional and psychosocial factors associated with them.
Only few studies have been conducted to investigate the relationship between
poverty and undernutrition. For instance, in a multi-national cohort study in
Ethiopia, India, Peru and Vietnham, the association between poverty and
childhood undernutrition was explored in children between 6 and 17 months of
age, and a few years later when these children were between 4.5 and 5.5 years
of age [32]. The study revealed that children living in low-resource contexts had
significantly increased probabilities of being stunted and underweight in
comparison to children residing in more affluent families [32]. Even though this
multi-national study considered very important aspects, there were still equally

important variables (such as nutritional status, psychosocial conditions and
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developmental outcomes) and their interrelations that were left uninvestigated;
accordingly, our study focused on these dimensions. Another study conducted
on children of 6-59 months of age in North-West Ethiopia showed that higher
monthly family income was inversely associated with stunting [158]. A
comprehensive review has shown that poverty and food insecurity could
detrimentally affect the development of young children aged from birth to three
years [31]. For children younger than five living in developing countries,
cognitive, motor and social-emotional developmental skills were affected. Early
exposure to adversities also compromised their brain development and
educational performances [25, 26]. Furthermore, harsh socioeconomic
conditions were negatively associated with cognitive performance at five years
of age [159]. A study conducted on Zanzibari children of 5-19 months old
revealed that stunting negatively affected motor and language development
[160]. Reduced stunting, better maternal education and stimulation enhanced

growth and intellectual development of children in early ages [161].

Stunting and poor psychosocial stimulation were associated with
impaired behavioral development [162]. Furthermore, quality parent-child
interaction supported development, particularly language and neurocognitive
outcomes, of children in low-income families [163]. Play and quality caregiver-
child interaction are important for the social, emotional, cognitive, language and
motor development of children beginning in early childhood [75]. Nonetheless,
children who live in extreme poverty often fail to enjoy their right to play, which

consequently affects their development [75].
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Even though these studies are essential, it has not yet been explored
whether psychosocial factors, after controlling for undernutrition, further
influence the developmental outcomes of children living in extreme poverty. An
investigation of the correlations between these factors and the developmental

outcomes could be very useful to design early and need-based interventions.

Within this context, the first objective of this study was to determine the
nutritional status and psychosocial conditions of Ethiopian children under five
living in extreme poverty. The second objective was to compare their
developmental performance against age-matched reference peers belonging to
families of a middle or higher socio-economic level in Jimma Town. As the third
and final objective, after controlling for undernutrition, the relationship between
psychosocial conditions and the developmental outcomes of children in extreme

poverty was examined.

2.1.3. Methods

2.1.3.1. Study setting

This research was undertaken in Jimma Town, South-West Ethiopia. The
population in Jimma Town was estimated to be 198, 228 in 2016 [164]. Diverse
ethnic and religious groups live together and though many languages are
spoken in the town, Amharic and Afan Oromo are the two dominant ones.
Because of its multilingual, multicultural, and divergent socio-economic nature,
Jimma town reflects, and is representative of most settings within Ethiopia

[150].
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2.1.3.2. Study design

A community-based cross-sectional study was conducted from March 1°' to

September 2", 2013.

2.1.3.3. Sampling and study participants

Children in extreme poverty were included in this study if they were (1) between
3 and 61 months of age, (2) living in Jimma Town and (3) living in extreme
poverty, as validated by the Office of Women’s and Children’s Affairs. However,
children (1) with observable physical disabilities which hinder the performance
of items in Denver II-Jimma, or (2) who were completely blind or deaf, were
excluded. The eligibility of these children for the study was evaluated by
pediatricians, mental health professionals, special needs experts and

psychologists.

Sample size estimation and power analysis: A sample of 672 children
per group was required to obtain an 80% power for detection of a difference of
0.07 developmental performance ratio between the extremely poor and
reference children when performing a two tailed test at significance level of
0.05. To allow a minimum of 20% dropout, 823 children were recruited per
group. For the power calculation, the variance in developmental performance
ratio of language domain of 62 children in SOS village-Jimma was used. From
these children’s data, the standard deviation (SD) of the language performance
ratio was 0.13. The sample size calculation was based on the language domain
of the Denver-1II Jimma because it was the outcome with the largest variability.

The children’s age ranged from 3.5-72 months (mean=44.6; SD + 21.2) [157].
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The 823 children were randomly selected from 1,496 children living in
extreme poverty. The 1,496 children were selected and registered by Jimma
town’s Women’s and Children Affairs Office. The office selected these extremely
poor children using a multidimensional deprivation methodology— severe
deprivation of nutrition, safe drinking water, sanitation facilities, health care,
housing, access to services and protection from violence— developed by UNICEF
[165], and a multidimensional poverty index by Alkire and Santos [166, 167].
Four children were dropped because of incomplete personal data. The remaining
819 children (420 boys and 399 girls) were then enrolled into the study. Among
the 819 children, 112 (14%) children were living with foster families. All their

caregivers were also requested to provide the necessary information.

The developmental outcomes of these children in extreme poverty were
compared to 819 (405 boys and 414 girls) age-matched reference children.
They were randomly selected using a lottery method from 1, 597 children
assessed for the adaptation and standardization of Denver II [150]. Children in
this reference group live with families of a middle or higher socio-economic level
and their nutritional status varied between the Z-scores of -2SD and +2SD,
implying that they were not malnourished according to WHO Child Growth
Standards [168]. Both children in extreme poverty and the reference group lived

in Jimma Town.

2.1.3.4. Outcomes, measurements and instruments

In general, developmental performances (personal-social, fine motor, gross

motor, language and social-emotional skills) were the primary outcomes.
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2.1.3.4.1. Developmental outcomes

The developmental performance of each child was assessed using the Denver-II
Jimma [150], a version of the Denver-II [169], adapted to the sociocultural
context of children under six living in the Jimma zone of Ethiopia. Denver-II
Jimma has an excellent inter-rater and test-retest reliability on the majority of
the items in the test [150]. It consists of 125 items: 25 personal-social, 29 fine
motor, 39 language, and 32 gross motor. Most of these items require children to
perform, and a few are based on their caregivers’ report. On average, testing

with the Denver-II Jimma took around 20 minutes.
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Fig.2.1.1. Developmental assessment of 3 and 2 years old girl and boy,

respectively, using Denver-II Jimma

To test the social-emotional development of the children, ASQ: SE
questionnaires were used. These are parent-report questionnaires developed to
identify children whose social and emotional competences might differ from
what is expected [170]. ASQ: SE is recommended for its high rate of detection
of social-emotional problems among young children [134]. It has high test-
retest reliability [170]. The questionnaires were culturally adapted to the study
context and translated into both local languages. An ASQ: SE questionnaire

only took about 10-15 minutes to complete for a caregiver.

2.1.3.4.2. Nutritional status

To characterize the nutritional status, anthropometric assessment was done
following WHO guidelines [168]. The child’'s weight was measured using a
calibrated electronic weighing scale (SECA Uniscale, Hamburg, Germany). For

children under two years, the length was measured using a length-measuring
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mat on a flat table (SECA 210, Hamburg, Germany). The height of a child above
two years was measured by using a Seca Road Rod 214 portable Stadiometer.
Age was recorded from birth certificates or immunization cards. When reliable
documents for age estimation were absent, local events calendars were used to
help the mother or caregiver estimate the approximate age of the child. The
following quality control measures were taken to avoid measurement errors:
manual of standard operating procedures was used; standardization exercise
was done; equipment calibration (calibration weight) was used before each
weight measurement; and close supervisions of the assessments by experts

were conducted.
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Fig.2.1.2. Clinical nurses taking height/length measurement of a 4-year old girl

and 18 months old boy, respectively

2.1.3.4.3. Demographic and psychosocial characteristics

A structured questionnaire was used to collect the demographic and
psychosocial characteristics of the participants. Some of the variables measured
were maternal age, education and occupation, age, sex and birth order of the
child, monthly income of the household, child feeding condition, number of
persons living under the same roof with the child, availability of play materials
and playground, time spent on play by the child, mother-child interaction, and

frequency of a child’s interaction with other children.

2.1.3.5. Testing procedure

We obtained ethical approval from The Ethical Review Board of Jimma
University, Ethiopia (RPGC/36/2013, dated 13/02/2013). We also obtained
written informed consents from the children’s parents. Measurements and
testing were performed by four trained nurses, who spoke both Afan Oromo and
Ambharic languages. They were trained for one month by a child development

expert and a nutritionist on the theoretical and practical aspects of overall child
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development, care, nutrition, anthropometric methods, Denver-II Jimma, the

structured questionnaire and ASQ: SE.

The testers assessed children in both groups and the assessments were
performed at the children’s homes while their caregivers were present. Prior to
testing, the tester created a relaxing environment with the child and its
respective caregiver. Regarding the assessment order, a questionnaire, together
with ASQ: SE, was administered first; the Denver II-Jimma next and finally, the
anthropometric measurements. The assessment time for a child took about an

hour.

2.1.3.6. Statistical analysis

To guarantee data quality, double data entry was done into EpiData. The data

were then exported to SPSS version 22 and analyzed.

The standard score or z-score is the preferred expression for
anthropometric indicators in survey. Based on the WHO’s Child Growth,
internationally representative, standard/reference [168], Z-score is calculated

this way:

Measured value — median of reference population

z — score = — -
Standard deviation of the reference population

Where, median and standard deviation (SD) are from the reference population

of WHO.

The anthropometric measures were converted into z-scores of Weight-for-Age
(WAZ), Height/Length-for age (HAZ/LAZ), and Weight-for-Height/Length
(WHZ/WLZ) using WHO Anthro software [171]. Based on the WHO standard,
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underweight, wasting and stunting were defined as WAZ, WHZ/WLZ and
HAZ/LAZ below -2SD respectively. The z-scores between -3SD and -2SD
represent moderate undernutrition; whereas, the z-scores below -3SD signify

severe undernutrition.

The data indicated a prevalence of stunting, wasting and underweight of
the children in extreme poverty. To compare the psychosocial conditions of
children in extreme poverty and the reference group, chi-square tests (x2) were
employed. We assumed that there was association between the two categorical
variables. Independent samples t-test was used to compare the developmental
outcomes of children in extreme poverty and the reference group. The
assumptions were checked. To determine the association between the
developmental scores and the nutritional/ psychosocial indicators, for children in
extreme poverty, multiple linear regression analyses were used for each
developmental score (personal social, fine motor, language and gross motor)
separately. A regression model with the two nutritional indicators (stunting and
underweight) as independent variables was fitted. Both nutritional indicators
were significantly associated with each developmental score. Next, the
demographic and psychosocial factors (child’s sex and birth order, maternal age,
education, occupation, monthly family income, family size, availability of play
materials, availability of playground, play time, child-child interaction and
mother-child relationship) were added to the regression model containing the
statistically significant nutritional indicators. Finally, a parsimonious model was
obtained by means of a stepwise selection. With k independent variables and a

slope of each, the multiple regression equation is given as follows:
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§7 =a-+ b1x1 + b2x2 + - bkxk

A

Where, y is what is being predicted; a is the constant or intercept; b, is the
slope or coefficient for x.; and x. is the k™ independent variable. To check a

contribution of each independent variable in the model, the following formula

was used.
b
t=—=
SD(by)

Where, t is the t-test statistic and SD(by) is the standard deviation of the
regression coefficient. The p-value for each term tests the null hypothesis that
the coefficient is equal to zero (no effect). A low p-value (< 0.05) indicates that
the null hypothesis can be rejected, i.e. a predictor that has a low p-value is
likely to be a meaningful addition to the model as changes in the predictor’s
value are related to changes in the response variable. Generally, regression
coefficients indicate the mean change in the response variable for one unit of
change in the predictor variable while holding other predictors in the model
constant. This helps to separate the role of one variable from all of the others in

the model.

Because our main objective was to observe the relationship of each
independent variable with developmental outcome, we only reported beta
coefficents, t and p-value in the result section. From Appendix A, the overall
F-tests and concrete regression models used can be seen.The significance level

was set at 0.05 and all tests were two-sided.
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2.1.4. Results

2.1.4.1. Nutritional status and psychosocial characteristics of children in

extreme poverty

Regarding the type and degree of undernutrition of children in extreme poverty,
213 (26%), 99 (12.1%) and 19 (2.3%) were moderately stunted, underweight
and wasted, respectively; whereas, 112 (13.7%), 36 (4.4%) and 8 (1%)

children were severely stunted, underweight and wasted, respectively.

Psychosocial factors such as mother-child interaction, child-child
interaction, play time, availability of play materials and playground were very
limited for children in extreme poverty, unlike for children in the reference
group. Nevertheless, the children spent most of their time playing with whatever
was accessible to them, and wherever possible, alone or with their peers. The
details are presented in Table 1. Some psychosocial and demographic factors
such as maternal age, maternal occupation and education level, family size,
income, sex and birth order of the child were not included in Table 1, because
they showed less meaningful associations with the developmental outcomes of
children in extreme poverty. In particular, the statistically non-significance of
maternal education to the developmental outcomes of the children was not
expected; we rather expected a strong association with the outcomes because
the majority of these mothers in extreme poverty are uneducated and, it is well
documented that illteracy has been significantly related to children’s

developmental outcomes.
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Table 1 Nutritional status and psychosocial factors of extremely poor (n=819)

and reference children (n=819)

Variables Extreme Reference* P-value
poverty

Nutritional status
Moderately stunted 213 (26.0%) -
Severely stunted 112 (13.7%) -
Moderately wasted 19 (3.3%) -
Severely wasted 8 (1.0%) -
Moderately underweight 99 (12.1%) -
Severely underweight 36 (4.4%) -

Psychosocial factors
Child-child interaction (No) 413 (50.4%) 225(27.5%) 0.001
Mother-child interaction (No) 525 (64.1%) 307 (37.5%) 0.001
Play materials (No) 652 (79.6%) 344 (42.0%) 0.001
Playground (No) 554 (67.6%) 272 (33.2%) 0.001
Play time (No) 193 (23.6%) 135(16.5%) 0.001
Sex-child (girls) 420 (51.3%) 414 (50.5%) 0.459

Note. P-value =

level of significance. Chi-square test statistic was used.

*Children in the reference group had the nutritional status between the Z-scores
of -2SD and +2SD, indicating they were not malnourished according to the WHO

Child Growth Standards.
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2.1.4.2. Developmental outcomes of extremely poor and reference

children

Children living in extreme poverty performed less well in all the four
developmental domains of Denver II- Jimma compared to children from the
reference group. They also performed worse on social-emotional skills indicated

by the higher scores (Table 2).

Table 2 Developmental outcomes of extremely poor and reference children

Developmental Group Mean(SD) P-value
outcomes

PR Personal-social Extr. poor .99(.14)

Reference 1.05(.18) <0.001
PR Fine motor Extr. poor 1.02(.10)

Reference 1.07(.12) <0.001
PR Language Extr. poor .96(.13)

Reference 1.03(.14) <0.001
PR Gross motor Extr. poor 1.04(.11)

Reference 1.07(.10) <0.001
Social-emotional Extr. poor 67.87(27.52)

Reference 48.68(27.15) <0.001

Note. PR = Performance Ratio, SD = Standard Deviation,
Extr. = Extremely, P-value = level of significance. We used t-test statistic
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2.1.4.3. Developmental outcomes and undernutrition among children in

extreme poverty

To test for the statistical significance of the relation between nutritional indices
and developmental outcomes, stunting (s) and underweight (uw) were entered

into a regression model as binary independent variables.

To personal-social (PS),yps = a + bsxs + buwxuw both stunting (bs = -
.077,t (816) = -2.151, p = 0.032) and underweight (buw = -.152, t (816) = -
4.260, p<0.001) were negatively related. To fine motor (FM), ¥y, = a + bsxs +
buwxuw stunting (bs = -.123, t(816) = -3.448, p<0.001) and underweight
(buw = -.162, t(816) = -4.569, p = 0.006) were negatively associated. To
language (LA), V.4 = a + bsxs + buwxuw stunting (bs = -.178, t(816) = -5.030,
p<0.001) and underweight (buw = -.157, t(816) = -4.443, p<0.001) were
negatively related. To gross motor (GM), V5, = a + bsxs + buwxuw stunting (bs
=-.212,t(816) = -6.175, p< 0.001) and underweight (buw = -.283, t(816) = -
8.247, p<0.001) were also negatively related. Note that wasting, as an
independent variable, was not entered into the regression model because of the

small number of wasted children.

2.1.4.4. Developmental outcomes and psychosocial factors among

children in extreme poverty

To examine contributions of psychosocial factors, on top of the nutritional
indicators, to personal-social, fine motor, language and gross motor
development, the psychosocial factors such as limited availability of play

materials (pm), limited availability of playground (pg), limited child-child
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interaction (cci) and limited mother-child interaction (mci) were added to the
regression model containing the nutritional indicators. No additional contribution
of psychosocial factors to personal-social development was observed. However,
for the remaining three developmental outcomes, some psychosocial factors
contributed on top of the nutritional indicators; other socio-demographic

variables were adjusted for.

To fine motor development, §py = a + bsxs + buwxuw + bpgxpg limited
availability of playground (bpg = -.092, t(815) = -2.682, p = 0.007) was
negatively associated; to language development (LA), $,4=a+ bsxs+
buwxuw + bccixcci + bmcixmci + bpmxpm + bpgxp limited child-child interaction
(bcci = -.106, t(812) = -3.094, p = 0.002), reduced mother-child interaction
(bmci = -.115, t(812) = -3.345, p < 0.001), limited availability of play materials
(bpm = -.108, t(812) = -2.982, p = 0.003) and limited availability of
playground (bpg = -.098, t(812) = -2.688, p = 0.007) were negatively related;
and to gross motor development (GM), ¥4y = a + bsxs + buwxuw + bccixcci +
bmcixmci limited child-child interaction (bcci = -.130, t(814) = -3.947, p <
0.001) and limited mother-child interaction (bmci = -.120, t(814) = -3.649, p <
0.001) were negatively related. From these findings, it is clear that the
psychosocial factors were negatively related mainly to language and gross motor

outcomes.

Based on this parsimonious regression model (¥ =a+ b;x; +b,x, +
~+bx; ), the relations of nutritional status and psychosocial factors with

developmental outcomes are displayed in Figure 2.1.3.
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Fig.2.1.3. Relationship between nutritional/psychosocial indicators and
developmental outcomes, based on the parsimonious regression model
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2.1.5. Discussion

The main objective of this study was to determine the relationship between the
developmental outcomes and psychosocial factors after controlling nutritional
indices. This study has also described the nutritional status and psychosocial
factors of children in extreme poverty. The developmental outcomes of these

children were also compared against the reference children.

Within children in extreme poverty, problems of stunting, wasting and
being underweight were observed. Chronic undernutrition was the most
dominant type. In Ethiopia, children under five residing in extreme poverty had
high odds of being stunted [172]. One of the possible explanations could be that
stunting, especially in the context of extreme poverty, is cyclical and is highly
related to economic capacity. For example, parents who live in an extremely
poor environment and had experienced chronic malnutrition themselves during
childhood are most likely to have stunted children. If this condition continues, it
may create an intergenerational cycle of extreme poverty which is hard to break
[162, 173]. Another explanation is that stunting is associated with poor diets of
low diversity, poor water supply, poor sanitation and hygiene, and chronic

illness [174].

Children in extreme poverty performed more poorly than the reference
children in all the developmental domains. A similar performance difference for
children ranging from 6-42 months, especially in language, was reported in prior
research [175]. One of the reasons is that food insecurity has been indirectly
linked to delayed development [31]. Micronutrient deficiencies, food insecurity,

infectious disease and parenting stress are factors associated with extreme
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poverty, and thus, with developmental delays [176, 177]. Moreover, the
differences in the developmental outcomes between the two groups had its
origins in adverse early experiences and the socioeconomic inequality of children
in extreme poverty [25]. For example, neighborhood economic disadvantage

was indirectly associated with child development [178].

Stunting was negatively associated with all four Denver 1II
developmental domains. A previous study conducted in the rural areas of the
same region reported that stunting was a risk factor for lower overall
developmental scores for children aged 3-24 months [179]. Such an effect on
development may be difficult to reverse since, for instance, 11-12 year old
children who had recovered from early childhood stunting still showed
significantly poorer fine motor skills, even though these children received
psychosocial stimulation and nutritional supplementation when they were
between the ages of 9 to 24 months [180]. A comprehensive review on studies
conducted in low- and middle-income countries has revealed that stunting was
associated with delayed development for children less than two years of age,
and that the underlying causes of stunting may also have direct effects on
cognitive and motor development [181]. The study, conducted in Pakistan, also
revealed that stunting was negatively related to gross motor development
during infancy [182]. This is because extreme poverty is the major contributor
to undernutrition, which becomes a serious hazard to child development [183].
Another explanation is that a lack of nutrients can have long-term effects on the

children’s brain structure and on their development [184].

47



Undernutrition/psychosocial factors vs development Chapter 2

Stunted growth during early childhood is associated with poor development of,
especially, language and motor skills [185]. This is mainly because it is related
to loss of physical growth potential and, reduced neurodevelopmental and
cognitive function [36]. In the context of extreme poverty, it is evident that
breast-feeding and complementary feeding frequencies are low, dietary diversity
is minimal, and infectious disease morbidities are high. These nutrition-related
factors had a significant association with child development, particularly motor

and language skills [186].

Our study also showed that the children lacked adequate stimulation,
mother-child interaction, play materials and playground. This is expected in the
context of extremely resource-limited areas such as this study site [75, 163].
Children who live in extreme poverty often face socioeconomic hindrances that
hamper their opportunity to interact with the immediate environment [75].
Consequently, these limited interactions may affect their later self-regulation

and functional skills [187].

On top of the nutritional problems, psychosocial factors such as limited
play activities, mother-child interaction, and child-to-child interaction were
negatively associated with the developmental outcomes of children in extreme
poverty. Experiencing adverse psychosocial conditions during childhood
negatively affects particularly the language development and behavior of the
exposed children [188]. The crucial role of, for instance, active and free play for
language development was stated previously [75]. Such availability of indoor-
outdoor play spaces which engage young children could also facilitate the overall

development process [189], not to mention the importance of the language
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input by mothers at home for children’s language development [190]. Other
studies have disclosed that the mother-child relationship was significantly
associated with language development [191]. On the contrary, if the
relationship is negative: for example, repeated rejection, inconsistency in
emotion and carelessness on the part of primary caregiver towards the child, it
could be a threat for the child’s developmental outcomes [192]. Poor quality of
mother-child interaction significantly affected the development of a child in the
early years of life [66]. Children experiencing developmental delays were those
whose mothers were less responsive and provided less cognitive stimulation
[66]. Young children’s exposure to a persistently chaotic household was highly
associated with poorer language development [193]. This was the case for our
study children who were living in extremely low wealth communities. Moreover,
in our study, child-to-child interaction or peer relation was significantly related
to gross motor development. This finding is consistent with the study that
revealed gross motor skills of children to be related to their peer relation [194].
This is because children mostly interact through different play activities that
may involve large muscles. In the context of extreme poverty, these activities

are limited.

In this study, variables such as household income, family size, maternal
occupation and maternal education were not significantly associated with any of
the developmental domains. Among several possible explanations, one is the
homogeneous nature of the target population in terms of the aforementioned
variables. The majority of the families lived in poorly constructed houses with no
pipe water, electricity, or a television or radio receiver. They depended on scant

income, which could not adequately feed their large family size. Some of the
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mothers did small things such as selling seasonal vegetables and fruits on the
street and fed their families with the extra money they earned; the rest were
housemaids. The families shared a similar context and the differences in the
variables were not large enough to explain the variations in the developmental

outcomes.

This study is not without limitations. Denver II-Jimma is a screening test
and may share the limitations, for example limited specificity, of Denver II
[195]. To exclude children from the present study, the experts did not use
standardized tools. As a result, there might be a number of children with
problems that were not excluded. Some factors, which could be associated with
developmental and nutritional outcomes of the children, were not included in
this study. These factors include paternal education, age of initiation of
complementary feeding, family planning methods used, poor child feeding
patterns and breast-feeding practices. However, these factors were well

addressed in a previous study in similar region [196].

For future research, it would be interesting to link the problems in
developmental performance due to malnutrition to the status of a child’s brain
by functional MRI (Magnetic Resonance Imaging). Nutritional deficiencies have

been shown to be associated with neurological changes [197].

2.1.5.1. Conclusion

Undernutrition was negatively associated with all the developmental
performances of the children in extreme poverty. In addition, psychosocial
factors such as reduced play activities, child-child interaction and mother-child
relationship were negatively related to, in particular, the gross motor and
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language development of these children. Because this cross-sectional study was
limited only to Jimma Town, we recommend for larger-scale studies in the
future. Interventions ought to consider integrated home-based play-assisted
developmental stimulation and nutritional rehabilitation, following the

multidimensional approach of WHO's ICF.
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2.2.1. Abstract

Background: Children living with foster families in a resource-limited setting
such as Ethiopia are at risk of developmental problems. It is not yet clear
whether intensive home-based developmental stimulation assisted by play can
reduce these problems. The main objective of this study was to examine the
effects of play-assisted intervention integrated into basic services on the
developmental performance of children living with foster families in extreme

poverty.

Methods: A randomized single-blind (investigator) controlled trial design was
used. The study was conducted in Jimma, South West Ethiopia. Using computer-
generated codes, eligible children of 3-59 months in age were randomly
allocated to intervention (n=39) and control (n=39) groups at a 1:1 ratio.
Children in the intervention group received home-based play-assisted
stimulation in addition to the basic services provided to children in both groups.
The intervention consisted of an hour of play stimulation conducted during a
weekly home visit over the course of six months. Personal-social, language, fine
and gross motor outcomes were assessed using Denver II-Jimma, and social-
emotional outcome was obtained using an adapted Ages and Stages
Questionnaire: Social-Emotional (ASQ: SE). Data on sociodemographic
characteristics was collected using a structured questionnaire. Anthropometric
methods were used to determine nutritional status. The effects of the
intervention on the abovementioned outcomes over the study period and group
differences in change over time were examined using Generalized Estimating

Equations (GEE).
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Results: Statistically significant intervention effects were found for language
(P=0.0014, effect size (es) = 0.55), personal-social (P=0.0087, es = 0.56) and
social-emotional (P<0.0001, es = -1.28) performances at six-month (endline).
At three-month (midline) of the study, language (P=0.0151, effect size (es) =
0.34)) and social-emotional (P<0.0001, es = -0.603) benefits from the play-
assisted stimulation had already been observed for the children in the
intervention group. For language, the intervention effect depended on the child’s
sex (P=0.0100) and for personal-social performance, on family income

(P=0.0300).

Conclusions: Home-based play-assisted stimulation, integrated into the basic
services, which targeted both the children and the environment in which they
live helped to reduce the developmental problems of children in foster families in
the context of extreme poverty. Longer follow-up may reveal further

improvements in the developmental performance of the children.

2.2.2 Background

There is growing evidence that early interventions can prevent developmental
loss [27]. For instance, a study comprising more than 127,000 families in 28
developing countries [198] have confirmed an improvement of cognitive and
social-emotional development in children under five through enriching caregiving
practices. Responsive stimulation delivered at home improved child development
and care even after the intervention ended [128, 199]. Such interventions are
effective, especially, when they are of higher quality, greater intensity, longer
duration, organized at home, and involve the parents [114, 200-202]. The best

results are obtained when families have opportunities to practice and receive
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feedback on the interactions with their children from trained childcare workers
[25, 27, 203-206]. Furthermore, home-based stimulation, particularly when
mediated by the mothers, shows a sustained positive influence on children’s
school attainment, academic performances, vocabulary scores, attitudes

towards school and improved social adjustment [205].

In a cluster randomized controlled trial in Colombia, psychosocial
stimulation provided at home with play demonstrations on a weekly basis to
children aged 12-24 months assisted the improvement of their cognitive and
receptive language [201]. Home-based early child development intervention
also contributed to the improvement of the developmental outcomes of Peruvian
children of 6-35 months in age [207]. The 20 years Jamaican follow-up study
revealed that, in disadvantaged settings, simple and very early psychosocial
stimulation during childhood can have a substantial effect on labor market
outcomes and can help to reduce inequality later in life [200]. The returns of
early interventions for young children are high during their adult life. Failure to

invest early can lead to irreversible damage to children [208].

Early childhood interventions conducted so far have revealed important
pieces of evidence. However, studies into the effects of play-assisted stimulation
on the overall development of children living with foster families in extreme

poverty have not been carried out to the best of our knowledge.

In 2013, we assessed the developmental and nutritional status of 819
children under five years old in extreme poverty [209], and 62 children under
six years old in the SOS village in the vicinity of Jimma (Ethiopia) [157].

Children in both groups showed developmental problems, particularly in social-
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emotional and language skills; about 40% of these children were also stunted. If
the poorest and most marginalized children and families are supported early in
life with appropriate interventions, the cycle of poverty may be interrupted;
sustainable development may be ensured, and child developmental outcomes
may be improved [129, 200, 208, 210-212]. If the interventions receive
recognition as core strategies for poverty reduction and high returns, using
these contributions as inputs to global policy priorities, better outcomes can be

achieved [26, 200, 212-215].

With this background, the main objective of this study was to investigate
the effect of a home-based play-assisted stimulation integrated into the basic
services (a family home, food, clothing, health care, protection and education),
provided by SOS village, on the developmental performances of children living
with foster families in extreme poverty. The basic services were given to both
groups, whereas play-assisted stimulation was not given to the control group.

Provision of the basic services and stimulation started simultaneously.

Play-assisted stimulation refers to play activitiess and games for
developmental stimulation of children in the intervention group. Clinical nurses
(trained as play leaders) taught foster mothers parenting skills, how to interact
and play with their children. For each child, the nurses applied these skills for six
months, focusing particularly on social-emotional and language development of
the children. For the stimulation, they used age- and culture-appropriate play
materials and games. The weekly play sessions emphasized improving child-

mother interactions and transferring key play skills to sustain these skills. It was
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hypothesized that play-assisted stimulation, attuned to the basic services, would

improve the developmental skills of children in the intervention group.

Detailed information about this topic is presented under “design and
intervention”. Each child was assessed three times during the study period: at

baseline, midline and endline.

2.2.3. Methods

2.2.3.1. Study setting and participants

This study was conducted in Jimma Town, South West Ethiopia, with an
estimated population of 198, 228 [164]. Amharic and Afan Oromo languages are

predominantly spoken in the area.

Participants of the study were children in a foster care program in this
extremely poor community, arranged by SOS Children’s Village, and Women'’s
and Children’s Office. When the village’s capacity to accommodate the incoming
extremely poor children was limited, the foster care program was opened as an
alternative child care in October 2015. Based on their willingness and
capabilities, the foster mothers were selected by the Women’s and Children’s
Affairs Office and SOS Village from among local residents. Children were eligible
for the study if they lived in Jimma Town, were selected for the foster care
program, and their ages were between 3 and 59 months. Only one child from
one foster family was included in the study. Children were excluded if they were
completely blind or deaf or both, lived outside Jimma Town, or had profound
intellectual disabilities. This study started in October 2015 and was completed in

July 2016.
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2.2.3.2. Sample size estimation

A total of 78 children were randomized to the intervention (n=39) and the
control (n=39) groups. This sample size was needed to obtain 80% power for
detection of a difference of 0.09 (SD= 0.13) in language developmental
performance ratio between the two groups. Calculation to power the study was
based on the estimates of the variance in language developmental performance
ratio of 62 children (32 boys and 30 girls) in the SOS Village of Jimma. Their
age ranged from 3.5 to 71.8 months [44.6 (21.3) months] [157]. We used the
data of SOS children for the power calculation because they had similar
characteristics to the children in this study. A 95% level of confidence and two-
tailed test was used. This sample size estimate also considered 20% attrition.
The formula for the estimation of sample size and power for comparing two

means is given hereunder [216]:

202 (2, +2,4)

n A2

Where, 02 is variance; 1-a is level of confidence; 1 - 3 is statistical power; A is
change (or difference in developmental performance between the two groups).

The calculation is shown below:

_2(0.13)2 (1.96 +.84)?
- (0.09)2

= 32.72= 33
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2.2.3.3. Design and intervention

A randomized single blind controlled trial (parallel) desigh was used. The
random assignment of the children to intervention and control groups was
accomplished using computer-generated codes at a 1:1 ratio. The enroliment
and allocation of participants was done by an experienced assistant study
coordinator. The investigator and those assessing the outcomes were blinded to
group assignment. Children in the intervention group received home-based play-
assisted stimulation in addition to the basic services provided to children in both

groups.

The stimulation activities were carried out by experienced clinical nurses
at the children’s home, in cooperation with the foster mothers and other children
at home or in the neighborhood. The nurses were intensively trained for more
than a month on child development, safety and care. They were also trained on
key play principles such as safety, enjoyment and stimulation [217], and
effective communication with children and mothers in the context of extreme
poverty. Immediately after finishing the theoretical training, they practiced what
they had learned theoretically. For example, they exercised how to establish
good relationship with children and caregivers, effectively interview caregivers,
share psychoeducational information, handle children in foster families and how
to interactively play with children. They did this in a similar setting in the
neighborhood of study site. During all their practical sessions, they were strictly
supervised and given feedback to help them master the skills required for the

actual intervention works.
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The intervention was given during a weekly home visit for 6 months. At
every visit, play materials were brought to the home and left for the mother and
the child to use. The intervention focused on activities to promote
developmental skills and emphasized direct mother-child interactions. Mothers
were regularly reminded and motivated to continue practicing the activities and

cultural games learned during the home visits.

Fortunately, no visit was cancelled or missed and each intervention child
received 24 stimulation sessions in the six months intervention period. The play
materials used to assist the developmental stimulation included culturally
appropriate and child friendly dolls, toys, puppets, picture books, card games,
cognitive games, drawings, color pencils and papers, simple and playful musical
instruments, bells, balls and blocks. Cultural play and games were also used
based on the age level of a child. During every home visit, the nurses played
with the children (including mothers), progressively trained the mothers, and
transferred play skills. These approaches had worked well in previous studies
[200, 201, 218, 219]. One home visit session took 60 minutes on average and

the intervention study lasted for six months.
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Fig.2.2.1. Clinical nurses and caregivers stimulating a 42-month and 26-month

old girls at home
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2.2.3.4. Outcomes, measurements and instruments

2.2.3.4.1 Developmental performance

Personal-social, language, fine and gross motor performances of the children
were assessed using the culturally adapted and standardized developmental
screening tool, the Denver-II Jimma [150]. It has an excellent inter-rater and
test-retest reliability [150]. The test took 20 minutes on average per child. On
the other hand, social-emotional performance (self-regulation, adaptive
functioning, affect, compliance, autonomy, interaction with people and
communication behaviors) was assessed using the adapted versions of Ages and
Stages Questionnaires: Social-Emotional/ASQ:SE[170, 220]. This developmental
screening tool was developed to identify children’s social and emotional
competences [170] and is believed to have a high rate of detection for social-
emotional problems among young children [134]. The developmental
performances (personal-social, fine motor, gross motor, language, and social-

emotional skills) were the primary outcomes.

2.2.3.4.2. Anthropometric assessments

Anthropometric assessments were done following the WHO guideline [168]. The
detail precautions taken to prevent measurement errors were described in study
1 under methods section (nutritional status). The anthropometric measures
were then converted into z-scores of Weight-for-Age (WAZ), Height/Length-for-
age (HAZ/LAZ), and Weight-for-Height/Length (WHZ/WLZ) using WHO Anthro

software [171].
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2.2.3.4.3. Sociodemographic characteristics

To gather data on the sociodemographic characteristics of the children, their
foster mothers and family, a structured questionnaire was used. The variables
on which the data were collected were age, sex and birth order of a child,
number of peers in the neighbourhood, child-to-child interaction, maternal age,

education, occupation, ethnicity and religion, family size and income.

2.2.3.5 Assessment procedure

Study approval was obtained from The Institutional Review Board (IRB) of
Jimma University, Ethiopia (Date: 13-02-2013, Number: RPGC/36/2013) and
The Ethical Committee or ‘Comite voor Medische Ethiek’ (CME) of Hasselt
University, Belgium (Date: 04-03-2015, Number: CME2015/535). Written
infformed consents were obtained from the caregivers before the start of the
actual study (Appendices C and D). The study was conducted in accordance
with The Helsinki Declaration on research involving human subjects [221]. This

study was registered at ClinicalTrials.gov (Study Identifier: NCT02988180).

The assessments were made by four trained nurses (assessors). Being
blind to the group to which the child belonged, the nurses assessed the children
in both groups at the children’s home. They first administered the structured
questionnaire, alongside ASQ: SE; second, the Denver II-Jimma and finally, the
anthropometric measurements (weight first, then height/length). The
assessment took an hour per child. Each child was assessed three times during
the study period: at baseline, midline (at three month) and endline (at six

month). Fig. 2.2.3 presents the timelines and the intervention packages.
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Fig.2.2.2. Intervention packages and assessment timelines for the home-based

stimulation

2.2.3.6. Statistical analysis

Double data entry was done into EpiData version 3.1 to ensure data quality
[222]. For the statistical analysis, SAS Software version 9.4 was used. To
compare the intervention and control group at baseline, chi-square tests
(x2) were employed for categorical outcomes. Independent samples t-tests were

used for data with continuous outcomes. Assumptions for t-test were checked.
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The effects of the home-based play-assisted stimulation on the evolution
of a child’s developmental performances was investigated by using generalized
estimating equations (GEE) for repeated data. The number of successfully
passed test items was used as the developmental performances. The evolution
over time for each developmental performance score was separately modelled
by means of a GEE model. The GEE model takes into account that a child’s
performance scores over time are not independent observations. That is, it
takes into consideration the dependency of observations by specifying a working
correlation structure. The association pattern within the subject must be
considered in the analysis [223]. Analysis of residuals showed a symmetric
distribution. The GEE model incorporated two main effects—i.e. an indicator for
home-based developmental stimulation and the time in the study (with three
levels [baseline, midline (at 3 month) and endline (at 6 month)]—and their
interaction term. The interaction term in the model allows for group-specific
evolutions in developmental outcome. An unstructured working correlation
matrix was specified for each developmental outcome in this study. The GEE

model equation used is the following:

g(E [Yij|xij])=xip

1
, Bo Xi1
With B = : and X; = :
ﬁp—l KXip-1

where,Yi = (Yil1,Yi2,Yi3), ni = 3; Xij is the j-th covariate value for subject i; g (.)

is the link function; the identity link function g(a)=a is used here since the

response variable is modelled as a continuous score with a Gaussian conditional
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distribution. The generalized estimating equations (GEE) approach of Zeger and
Liang enables analysis of data collected in longitudinal, repeated measures

designs. It estimates more efficient and unbiased parameters [224].

Checking the strength of the intervention effect was done using online
calculators from Psychometrica [225]. Effect size (ES) measures the strength of
the result. It ranges from “no effect” to “large effect”. An effect size from 0-0.1
is of no effect, 0.2-0.4 is small effect, 0.5-0.7 is medium effect and above 0.8 is

large effect [226, 227].

Intervention effect modifiers were examined to check if the intervention
effect depended on the covariates. For this purpose, multiple regression models
were fitted [228]. The model included the group indicator, the covariate and the

interaction term:
¥ =a+ byxy + byxy + by * (g * x3)

Where, ¥ is the developmental changes from baseline (difference between
baseline and endline); a is the intercept; b, is the coefficient for group indicator(
X1); by is the coefficient for a covariate (x;); bs is the coefficient for x;«x,
(interaction term). An interaction occurs when the magnitude of the effect of
one independent variable on dependent variable (y) varies as a function of a

second independent variable.
2.2.4. Results

Initially, 82 children were assessed for eligibility. Four children were then

excluded because they did not meet the inclusion criteria. Two children became
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sick after they had been screened and two other children permanently moved
with their foster families to another place. The remaining 78 children were
randomized into intervention and control groups. The intervention children
received both the basic services and play-assisted developmental stimulation.
Children in the control group received only the basic services. The data of all
randomized children in both groups were considered for analyses (Fig.2.2.3).
The study was conducted as planned in the original protocol. No harm was

inflicted on any of the children in each group as a result of the study.

68



Effects of home-based play-assisted stimulation Chapter 2

Assessed for eligibility (n=82)

Excluded (n= 4)
» did not meet
inclusion
Randomized (n= 78)
\ 4
v \ 4
Allocated to intervention (n= 39) Allocated to control
. received the basic services and (n= 39)
play-based stimulation received basic services
A\ 4 \ 4
No child was lost to follow-up No child was lost to
follow-up
v 4
No child was excluded from No child was excluded
analysis from analysis

Fig.2.2.3. Flow chart from enrollment to data analysis

2.2.4.1. Baseline characteristics

Baseline child, maternal and family characteristics of the intervention and

control group are presented in Table 1. Significant difference was observed in
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birth order. Fifty-nine percent of the children in the intervention group were

born after a third child compared to 28 percent in the control group.

Table 1 Baseline child, maternal and family variables of the control and

intervention groups (N = 78)

merchant)

Variables Intervention Control Sig.
(n=39) (n=39)

Child variables
Age (in months) 20.83 (14.76) 21.05(14.77) 0.949
Birth order (born after third 23 (59.00%) 11 (28.20%) 0.006
child)
Peers (two or more) 34 (87.20%) 34 (87.20%) 1.000
Girls 14 (35.90%) 22 (56.40%) 0.069
Language performance 17.50 (9.00) 17.90 (8.90) 0.860
Personal-social performance 14.30 (6.30) 14.40 (6.30) 0.929
Fine motor performance 16.90 (6.20) 16.40 (5.60) 0.747
Gross motor performance 18.70 (7.90) 18.80 (7.30) 0.929
Social-emotional performance 49.00(17.30) 48.60(24.50) 0.936
WHZ 0.20 (1.40) -0.10 (1.60) 0.490
HAZ -1.40 (1.50) -1.20 (1.50) 0.570
WAZ -0.60 (1.20) -0.70(1.20) 0.782

Maternal variables
Educ.(lIlliterate or< grade 8) 28 (71.80%) 32 (82.10%) 0.282
Occup.(house maid or on street 30 (76.90%) 35 (89.70%) 0.129
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Family variables

Family size (more than 3) 31 (79.50%) 23 (59.00%) 0.050
Family income (< 1.90 30 (76.90%) 36 (92.30%) 0.060
UsD/day)

Note. Chi-square test (n (%) and Sig.) and independent samples t-test
(mean (SD) and Sig.) were performed for categorical and continuous data
respectively

2.2.4.2 Effects of play-assisted stimulation on the developmental

performances of children

The observed average changes in developmental outcomes, for the control and
the intervention groups, are displayed in Figures 2.2.4, 2.2.5, 2.2.6, 2.2.7

and 2.2.8.

The statistical analysis based on Generalized estimating equations (GEE)
showed that there was a benefit of the intervention for language (LA) or
intervention effect on language (IE_LA), social-emotional (SE) or intervention
effect on social-emotional (IE_SE), and personal-social (PS) or intervention
effect on personal-social (IE_PS) performances (Table 2). For language
performances (at midline: b_ g s = 1.46, Z = 2.43, p = 0.0151, effect size
(ES) = 0.34; at endline: b_ g s - 1.79, Z = 3.20, p = 0.0014, ES = 0.55),
children in the intervention group had higher average performance scores than
children in the control group. Children in the intervention group also performed
better in social-emotional outcome (at midline: b_ ;g sgy = -12.73, Z = -4.07, p
< 0.0001, ES = -0.603; at endline: b_ ¢ g¢y = -27.06, Z = -11.61, p < 0.0001,
ES = -1.28). Hence, the benefits of the play-assisted developmental stimulation

were already observed after three months for both outcomes. For personal-
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social (at endline: b_ jgpsy = 1.10, Z = 2.63, p = 0.0087, ES = 0.56), the

beneficial effect of the intervention was significant at endline only (Table 2).
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Language

23

22

21

20

19

18

Observed average number of passes

17

0 3
Time (months)

=0 Control *** Intervention

Fig.2.2.4. Language performance of intervention and control (broken line)

groups

Personal Social

18

17

16

15

Observed average number of passes

14

0 3
Time (months)

=0 Control  **=* Intervention

Fig.2.2.5. Personal-social performance of intervention and control (broken

line) groups
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Observed average number of passes

20
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Fine motor
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Fig.2.2.6. Fine motor performance of intervention and control (broken line)

Observed average number of passes
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groups

Gross motor
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Fig.2.2.7. Gross motor performance of intervention and control (broken line)

groups
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Fig.2.2.8. Social-emotional performance of intervention and control (broken

line) groups
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Table 2 Intervention effects on the developmental performances of children,
using Generalized Estimating Equations (GEE)

Intervention effect (at 3 months) Intervention effect (at 6 months)

Estimates P- Estimates P- ES
Developmental ES
Performances (SE) value (SE) value
Language 1.46 (0.60) 0.0151 0.34 1.79 (0.56) 0.0014 0.55
Personal-Social 0.49(0.37) 0.1907 - 1.10(0.42) 0.0087 0.56

Social-Emotional  -12.73(3.13) 0.0001 -0.603 | -27.06 (2.33) 0.0001 -1.28
Fine Motor -0.14 (0.40) 0.7177 - -0.02 (0.45) 0.9562 -

Gross Motor 0.48 (0.57) 0.3938 - 0.63(0.58) 0.2750 -

Note: Estimates (SE) here are intervention effects or the difference in
developmental performance between intervention and control groups at 3 or 6
months. ES effect size, P-value significance level.

2.2.4.3 Dependency of intervention effect on baseline covariates

For the changes in developmental performance (endline versus baseline), we
examined the possible effects of baseline variables (child’s age, sex, birth order,
developmental performance, WHZ, WAZ, HAZ, child-to-child interaction,
maternal age and education, family size and income ) on the intervention effect.
The magnitude of the intervention effect for language depended on the child’s
sex; for personal-social on family income; for fine motor skills on WHZ, WAZ,
child-to-child interaction and maternal education; and for gross motor skills on

WAZ and maternal education. For social-emotional performance, no dependency
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was observed (Table 3). Regarding language performance, the intervention at
endline was more effective for boys than for girls. For personal-social
performance, the intervention was more effective for children in the intervention
group whose families” monthly income was lower. For fine motor skills, the
intervention effect at the endline depended, for example, on limited child-to-
child interaction at baseline—i.e children with limited child-to-child interaction at
baseline did not benefit from the home-based developmental stimulation at the

endline.
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2.2.5 Discussion

Play-assisted stimulation integrated into basic services and given at home on
weekly basis significantly improved the social-emotional, language and
personal-social performances of children living with their foster families in the
context of extreme poverty. At midline, we detected improvements in social-
emotional and language outcomes for the intervention group. For personal-

social, significant improvements were observed only at the endline.

Though the intervention effects were not observed as early as in this
study, other intervention studies have also confirmed that intensive home visits
can improve children’s developmental outcomes [200, 201, 207, 219, 229,
230]. Interventions on maternal play and parenting skills have also improved
young children’s social, emotional, communication, language and cognitive
competence besides improving maternal warmth and cognitively responsive

behavior [97, 204, 231-234].

The effect sizes for the significant developmental performances in this
study range from medium to large [235]. The intervention effect in this study
has shown clinical relevance, especially for social-emotional and language
performances. For the social-emotional skills, on average, after three months of
intensive intervention, about 13 total scores of social-emotional problems were
reduced, and after six months, 27 total scores were abridged for the children in
the intervention group. For language skills, 1.5 items at three months and 1.8
items at six months were improved. Assuming that these improvement rates will
be sustained, because of the skills transferred to and mastered by mothers

during the intervention, children in the intervention group may further improve
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their social-emotional and language development. At the end of the study, most
mothers also pointed out that they had observed encouraging developmental
improvements in their children. They also found the play and parenting skills
highly relevant to make the observed developmental performance changes

sustainable.

There was no significant benefit of the intervention on fine and gross
motor performances during the six months follow-up. This may be because the
basic services benefited children in both groups in their motor development, and
the intervention did not add extra value for children in the intervention group.
Another explanation could be that the intervention cannot improve motor
development within a period of only six months. Previous studies have also
revealed non-significant effects of short-term developmental interventions on
motor performance [201, 236, 237]. In a randomized play-based home
intervention for under-25 month age children in low socioeconomic families, the
effects on motor development were observed more than one-year after the
intervention ended [238]. A similar study on children of 24 months in age
showed improvement two years after the end of the intervention [128].
Furthermore, a home visiting early child development (ECD) program in the
Caribbean significantly improved fine motor skills of birth to 3 year-old children,

one year after the implementation of the program [239].

We investigated effects of baseline variables on the magnitude of the
intervention effect and observed that families with lower income benefited more
from the intervention. Most of the children from lower income families have less

infrastructure, interaction time and opportunities for stimulation. As a result,
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they may be more delayed developmentally. Because of their lower baseline
developmental level, the intervention effect might be more pronounced when
they are given additional stimulation compared to those with a better income
and a better chance of getting home-based stimulation. Evidence of this kind
has already been documented in countries such as Jamaica, Colombia and Peru
[200, 201, 207]. What is not yet clear is that the intervention effect on language
performance for the boys in the intervention group was higher than that of the
girls. This may partly be because of a deep-rooted cultural practice and bias
towards being a boy or a girl. In Ethiopia or other African countries, family
members (particularly mothers) show more preference to, give attention to, talk
to and interact more with boys than girls. This maternal behavior could result in
language skill differences between the two sexes, in the context of the study
area; and contexts may establish desired gendered outcomes in children [240].
However, it was unexpected that the home-based developmental stimulation at
endline did not depend on sex for social-emotional skills. Moreover, no baseline
age dependency of intervention effect for any of the developmental outcomes
was observed. This implies that both younger and older children benefited from

the intervention in the same manner.

This study can be scaled-up in low-resource settings and home
environments. It is feasible and cost-effective. For example, the intervention
cost per child for six months was only 35 USD. In a home setting, the play
activities can easily be integrated into the day-to-day activities of mothers and
children. The play materials are also of low cost and locally available. Age-

appropriate cultural games can be used effectively. Because both the children
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and mothers enjoy the play and interaction sessions, the one-hour weekly home

visit is appropriate. Moreover, the skills are easily transferable and sustainable.

The major limitation of this study is its short period of follow-up. The
study was planned this way mainly because of financial constraints. Fortunately,
it was observed that the houses of families of children in the intervention and
control groups were fairly far away from each other, i.e. the possibilities of
sharing information and intervention materials were minimal. Nonetheless, there
might be accidental contamination. The use of the developmental screening tool,
Denver II, could also be a limitation for its limited specificity [195]. However, we
adapted and standardized the test and used a continuous scoring system to

overcome possible limitations.

If Western developmental assessment tools were used in different
cultural contexts such as low-income and middle-income countries without
adapting and standardizing, the developmental outcomes would not be valid and
dependable [241-243]. In an attempt to minimize most of the limitations, we
used culturally appropriate tools. Regarding Denver II-Jimma, among 125
Denver II test items, 55 (20 personal-social, 18 fine-motor, 15 language and 2
gross-motor) were theoretically identified as culture-specific. These 55 items
were piloted through exploratory surveys and discussed at a consensus meeting
attended by multidisciplinary professionals such as a psychologist, a nutritionist,
a pediatrician, a special needs educator, a physiotherapist, occupational
therapists and a neuroscientist. Only 36 of them needed adaptation. The other
19 items were retained. Adaptation, re-adaptation and further fine-tuning of

Denver II test items resulted in the Denver II-Jimma, which comprises 36
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adapted and 89 original Denver II items. Inter-rater reliability of Denver II-

Jimma was excellent (kappa > 0.83) for all tested items [150].

2.2.5.1. Conclusion

In conclusion, if a multidimensional home-based play-assisted stimulation—
taking into account the contextual factors, activities and participation of the
children— is given in a resource-limited context, the benefits for children under
five are quick and meaningful, particularly for social-emotional and language
skills. The sustainability of the benefits of the family-involving and skill-
transferring intervention study can be high. Future research should focus on
longer duration of intervention, to observe improvements in all the

developmental performances of children.
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3.1 General discussion

Optimal early childhood development is vital for all children to achieve their full
potential, and is the basis for the Sustainable Development Goals (SDGs). Early
childhood is a critical period that needs extra care and multi-sectoral support. In
reality, many children may not find themselves in such an optimal situation. In
this respect, children who live in extreme poverty lack even basic care and
services, which might compromise their general health, nutritional status, and
overall development. These outcomes and the development of the brain are
essentially shaped by the environment in which the children live, in early years
of their life. Unless dealt with as soon as possible, the risks these children are
exposed to could even be transferred to the next generations. Therefore,
effective interventions are imperative to curb such intergenerational influences.
However, to design interventions, the exact problems of these children need to
be identified and documented. This information was available for children in
poverty in United Kingdom, United States, South Asia, Latin America and the
Caribbean, but there is little for Sub-Saharan Africa and none for Ethiopia. For
children in “extreme” poverty, the availability of such information is even more
limited. Further, only few childhood interventions have been conducted on

children in poverty, mostly in South Asia and, Latin America, and the Caribbean.

The first focus of this dissertation was thus to document the
developmental outcomes, nutritional status, and psychosocial factors of the
children, and to analyze how the psychosocial factors/nutritional status interact
with their developmental outcomes (Study 1; Chapter 2). Based on the

children’s profile, we conducted a home-based play-assisted developmental
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stimulation integrated into the basic services and scrutinized its effect on their
development. This was done in collaboration with the primary caregivers of the
children. The intervention took into consideration the WHO’s ICF
multidimensional aspects such as contextual factors (a child and his/her home
environment), tasks and children’s participation in activities. It is believed that
such intervention is cost-effective, easily manageable, and sustainable (Study 2;

Chapter 2).

3.1.1 Developmental, nutritional and psychosocial profile and

their interrelations for children in extreme poverty

Our Ethiopian children under five living in extreme poverty performed worse in
all the tested developmental outcomes—Ilanguage, social-emotional, personal-
social, fine and gross motor—than the reference children. This finding somehow
confirmed prior results in other countries. For example, a previous study
reported that 3 and 4-year old children living in resource-poor settings
worldwide experienced low social-emotional and cognitive development
[244]. Another study conducted on children under 4 years in the Amazon
region of Peru revealed poor performance in motor and language skills
[245]. Even in developed countries such as the United Kingdom and the
United States, compelling differences in early language development were
observed among infants from disadvantaged and advantaged families [246,
247]. The main reasons these previous studies listed were family poverty,
stunted growth, limited visits by community health agents, lack of cognitive
stimulation, poor parental caregiving practices, limited access to education, lack

of sanitation, and access to clean drinking water, as well as diarrhoeal disease
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[244, 245, 248, 249]. These aforementioned factors were associated with
extreme poverty and negatively affected children’s development, and may result
in lower academic performance later in their lives [250] and lasting effects on
adult human capital [251]. In addition, material hardship such as food
insecurity, residential instability, inadequate medical care, and financial troubles
were related to problems in child development [252-254]. More importantly,
child development in general and brain development in particular are strongly
associated with environmental factors [255]. For example, adverse early
experiences and environments can damage developing brain architecture and
lead to problems in development, learning, behavior, and both physical and
mental health. Sensory pathways for basic vision and hearing are the first to
develop, followed by early language skills and higher cognitive functions. All the
above mentioned multifaceted factors can affect the quality of brain
development by establishing a fragile foundation for all the developing abilities.
They can slow down and alter how neural connections are made in younger
children’s brains, and can even reduce earnings as an adult by up to 25 percent

[256-259].

Undernutrition, especially stunting, was common among our study
children; one in three children were stunted. This is a serious problem compared
to the global picture of stunting, which affects one-fifth of all children worldwide
[260]. Major contributors to child stunting in these countries are known to be
extreme poverty, child disease and illness, and socio-cultural barriers [183].
After all, our study children live in households where food insecurity and low diet
diversity are pervasive. Food insecurity can influence children’s diet diversity,

and both can negatively affect the nutritional outcomes of the children [261-
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264]. Most mothers in impoverished settings live in households with extremely
poor wealth status and are uneducated. Low maternal education and socio-
economic status are related to each other and may contribute to stunting [265].
Further, stunting was negatively related to language, motor and personal-social
skills of children under five in extreme poverty in this study. A study conducted
in Burkina Faso, Ghana and Malawi also reported that stunting was associated
with poor language and motor skills for children below 18 months [185], but
gave no information about the relationship between stunting and personal-social
skills. These problems may also result in substantial long-term impairments of
cognitive functioning [266, 267]. Stunting is one of the crucial factors in
resource-limited settings, and has far-reaching implications for child

development and human capital formation [268].

Our Ethiopian children also experienced adverse psychosocial conditions
such as inadequate stimulation at home, low quality caregiver-child and child-
child interactions, limited play time, access to play materials and playgrounds.
These psychosocial difficulties were negatively related mainly to the language
and gross motor skills of the children. The disadvantaged context of poor
housing quality and material and financial resources might have negatively
contributed to the outcomes [269]. Further, the caregivers of our study children
predominantly look for work such as housemaids, selling seasonal fruits and
vegetables on the street, and daily labor to feed their children. They are always
stressed and do not have the time and mindset to adequately interact with their
children or stimulate them. They also don't have time to prepare play material
for their children or visit a playground to help the children play and interact with

their peers. Their hurried lifestyle can reduce children’s play time and
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interactions [270]. Further, cultural traditions and beliefs that somewhat
discourage parents from verbally engaging with children may contribute to the
restricted interactions and scaffolding [271]. Conversely, it is well-documented
that parental playfulness has an important role in parent-child interaction and
children’s outcomes [272, 273]. All these psychosocial disruptions appeared to
influence the developmental outcomes of the children. For instance, the
children’s lack of play materials, peer collaboration, and interactions influence
their gross motor, language and cognitive development [274-276].
Unexpectedly, the psychosocial factors did not significantly associate to
personal-social and fine motor skills in this study. In previous studies, the same
findings, in which psychosocial conditions related to language and gross motor
but not to personal-social and fine motor skills, were reported [274, 276].
Particularly, it was surprising that the psychosocial factors (such as caregiver-
child and child-to-child interactions) did not relate to personal-social because
the “social” aspect of personal-social domain is about interacting with people.
This may be related to the collective cultural practices in Ethiopia, like in most
African countries, that give less attention to children and interaction with them —

for example, the believe that children’s play and interactions are waste of time.

As is the case with extreme poverty, the consequences of stunting and
psychosocial adversities are transgenerational and have negative effects at the
individual, community and national level in the short- and long-term [277, 278].
For example, children who grow up in extreme poverty are eight times more
likely to live in poverty during their adult years [279]. Likewise, the impact of
stunting on development continues in the subsequent generation of children.

Children from stunted parents will have lower cognition, educational
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achievement, income, and economic productivity when they become adults
[280]. Also, caregivers’ hostile childhood experiences are significantly associated
with their children’s developmental risk [173, 281]. A reduction in poverty,
socioeconomic inequality, chronic undernutrition, and psychosocial difficulties for
only one generation may not result in a substantial decrease of the problems in
the next generation. To curb these problems across the generations, such
efforts need to be sustained over decades [282]. Public investments in children’s
health, nutrition, psychosocial wellbeing, and development can break the
intergenerational transmission of the problems to later generations, particularly
in less developed nations [279], because the lower the socioeconomic status,
the worse the situation, and the quicker the recovery if intervened well [283].
Reducing such gaps also requires that governments build systems that allow a
healthy standard of living [283]. For instance, introducing home-based early
intervention for children living in disadvantaged neighbourhoods has the
potential to break the cycle of the negative impact of poverty, stress on
parenting, poor health, and low educational performance. This will improve child
development and in turn, population health [284]. Focusing on parenting
outcomes such as parental supportiveness, emotional responsiveness, and
cognitive stimulation as mechanisms for children’s outcomes in home-based
programs has been found to be effective [285-287]. As part of a comprehensive
global early childhood development (ECD) initiative [288-290], we assessed and
documented the developmental, nutritional, and psychosocial profile of children
in South West Ethiopia and conducted a home-based play-assisted
developmental stimulation trial taking into consideration the demands identified

and the needs of the children.
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3.1.2 Effect of home-based play-assisted stimulation on

developmental outcomes of children

We found significant intervention effects for the children’s language and social-
emotional outcomes at the third and sixth month point in the intervention, and
for personal-social only at sixth months (endline). Effect sizes after sixth months
were medium to large (above 0.5), showing the practical relevance of the home-
based play-assisted intervention, integrated into the basic services, for the
children’s developmental skills. Further, caregivers involved in the intervention
observed promising developmental and relationship quality improvements in
their children, and showed high interest to make these positive changes
sustainable. Unlike previous studies, this research already revealed language
and social-emotional benefits of the intervention at the third month. In Peru, for
example, the home-based early childhood development intervention improved
all the developmental domains, including fine and gross motor skills of children
aged 6-35 months at the twelfth month, relatively later than ours [207]. In the
short time span of only six months, we did not observe improvement of fine and
gross motor skills of the intervention children. The children’s motor skills may
need a relatively longer intervention period to become rehabilitated [128, 238,

239].

During our home-based intervention, clinical nurses trained and
transferred parenting and play skills to the primary caregivers for one hour
a week. The nurses showed caregivers how to focus on all the children’s

developmental skills through play and specifically worked on caregiver-child
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interaction, using primarily praise. It is believed that these practices benefit
both the children and caregivers, and the benefits would be sustained
overtime [128, 129, 291, 292]. Previous studies have reported that early
childhood development interventions improved caregivers’ wellbeing, and
their responsive parenting knowledge and skills [97, 293-295]. Further,
early childhood stimulation interventions can later benefit young adults. This
was evident in Kingston, Jamaica, where children aged 9 to 24 months
were involved in a two-year nutritional and psychosocial stimulation study
and showed a higher IQ, educational attainment and general knowledge,
and fewer symptoms of depression and violent behavior at age 22 [213].
Generally, early childhood is a critical period when the benefits of
stimulation interventions are augmented and the negative effects of risk can
be reduced. The benefits are life-long, and include improved health,
wellbeing, and ability to learn and earn [62]. Such interventions can also

contribute to sustainable development for the future generations [296-298].

3.2. Strengths and limitations of this project

3.2.1. Strengths

The profiling of a large sample of children in extreme poverty in study 1, which
informed the rigorous design (RCT) of the stimulation intervention (study 2),
were the major strengths of the studies documented in this dissertation. The use
of multidimensional approach (the WHOQO’s ICF) which was adopted to address
the multifaceted problems of the children living in extreme poverty was another
quality of the current project. The participation of multidisciplinary team of

researchers and the use of socio-culturally relevant developmental assessment
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tools were also strengths of this work. The effective collaboration we developed
with primary caregivers, the time and resources invested in caregiver-child
interaction and the skills transfer training conducted weekly will help the
intervention effect to be sustainable—again, this is another achievement of the

project.

3.2.2. Limitations

The major limitation of this research project was its short intervention period,
only six months. We designed it this way because of shortage of budget.
Fortunately, it was observed that the houses of families of children in the
intervention and control groups were fairly far from each other, i.e. possibilities
of sharing information and intervention materials were minimal. Nonetheless,
there might be contamination in ways we do not realize. The power analysis to
calculate sample size for the home-based play-assisted stimulation study was
based on developmental performance ratio, but later the data analysis depended
on developmental performance score; this could be a limitation. It is also
considered a limitation of this work that caregiver-child interaction was assessed
with only one categorical item. The fact that the studies were confined to one
area, Jimma Town, is another limitation because of lack of national

representation.

3.3. Conclusion

In Sub-Saharan Africa, especially in Eastern Africa, the number of children
under five failing to reach their developmental potential is estimated to be large.

In Ethiopia, one of the most resource-poor countries in the world, the estimates
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may even be larger because children born in the context extreme poverty are at
high risk for developmental and health problems, and are twice as likely to die
before the age of five. However, specific developmental problems and context-
specific developmental interventions have not yet been documented in the area
among children in extreme poverty. This dissertation presents two studies
focusing on specific problem identification and intervention for the documented
developmental problems. The first study investigated extremely poor children’s
developmental, nutritional, and psychosocial outcomes, and their interrelations.
This study yielded an adequate profile of these children, which helped us to
design a randomized controlled trial. The second study examined the effect of
home-based play-assisted stimulation, integrated into basic services provided by
SOS Village in Jimma and in collaboration with primary caregivers, on the
developmental outcomes of foster children under five living in extreme poverty.
Foster children belong to the group of children in extreme poverty. This
multidimensional intervention packages adopted the WHO’s ICF framework. The
developmental outcomes were assessed by using socio-culturally adapted tools.
It was observed that this multidimensional developmental stimulation
intervention significantly benefited these children, in language, social-emotional
and personal-social outcomes. The study benefited all children (younger and
older) under five in the same manner, but benefited boys in language skills
more that girls. This study reveals the relevance of home-based stimulation,
embedded in another family-centered program, which focused on caregivers’
cooperation and contextual factors, activities, and participation of the children

and caregivers.
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3.4. Future perspectives

3.4.1. Recommendations forimplementation and policy

The home-based play-assisted developmental stimulation intervention in this
project can benefit children in need at preschools, orphanages, refugees’ camps,
with foster and adoptive parents, and in other similar settings. Enhanced
support for such disadvantaged children is essential to improve development,
nutritional status, health, human capital, and wellbeing across the course of
their life [299]. Building intervention packages on existing delivery platforms is
preferable for the feasibility of scale-up [300]. Our developmental stimulation
package was integrated into basic services. The responsive parenting and play
skills we employed seem easily transferable and sustainable. This conclusion
was deduced from the results we obtained from the interviews with the
caregivers towards the end of the developmental stimulation study. We utilized
locally available and minimal resources. For example, the costs of the home-
based play-assisted stimulation intervention study were approximately US$ 5
per month per child; the estimation was based on the play materials used,
intervention workers’ salaries and other related expenses. The costs can even be
reduced if non-professional trained intervention workers and assessors are used
instead of clinical nurses [204]. In addition, the developmental and
anthropometric assessment tools can easily be used after short training, and
assessments take only about an hour. Accordingly, integrating the assessments
and the intervention to existing services, such as primary health care,
kindergarten, early primary education and childcare centers is of paramount

importance [301]. However, this requires tireless work to advance political
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priority for early childhood development interventions in resource-poor countries
such as Ethiopia [302]. In Ethiopia, although Early Childhood Care and
Education Policy framework and multi-sectoral implementation strategies were

developed in 2010, the changes on the ground are still not impressive.

To make the implementation of this home-based play-assisted
stimulation intervention more practical, plans need to be crafted to work with
the Ministry of Health (MoH) in Ethiopia to integrate the intervention package
into Health Extension Program (HEP). The HEP is a government-led community
health service delivery program designed to improve access to and utilization of
preventive, wellness, and basic curative services. The program focuses on
hygiene and environmental sanitation, disease prevention and control, and
family health services and, provides 17 different packages. Developmental
stimulation has not yet been included as an intervention package; in the future,
while revising the program, it will be worth considering the inclusion of the
stimulation component. The program is currently being carried out by front-line
community health workers or Health Extension Workers (HEWSs). They are all
female, 10" grade high school graduates recruited from the community and
trained for one full year. They are then deployed back into the community to
promote health and provide services at a household level. They are posted to
rural communities across Ethiopia, and much of their time is devoted to home

visits and outreach [303-305].

Further, we have already started working with the Ministry of Education
(MoE) to open study programs in early childhood development interventions and

integrate the intervention packages into preschool curriculum. For example,
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curricula for Bachelor and Master’'s degree programs have been developed, and
center of excellence is planned to be established in Jimma University, Ethiopia,
as the result of a previous PhD project on SAM children (by Dr. Teklu Gemechu
Abessa) and this PhD project. In addition, community ownership of the
intervention package is key to a sustainable impact. The knowledge and skills
will be transferred to communities and households through direct training,
cultural coffee ceremonies, media outlets and community-based organizations

such as ‘Edir’, ‘Equb’ and ‘Mahebar’.

The findings from this work can be used to formulate policy of
comprehensive childhood development and stimulation, particularly taking into
account the most marginalized children. These findings can have implications,
not only in Ethiopia but also in other low and middle income countries across the
globe; for example, in achieving one of the developmental indicators of the
Sustainable Development Goals: meeting developmental milestones (indicator
4.2.1) for children younger than five years [306]. Evidently, optimal early child
development lays the foundation for subsequent academic and social
performance, economic productivity, reduction in violent behaviour and societal
contributions [307, 308]. The Early Childhood Care and Education Policy
framework and multi-sectoral implementation strategies developed in 2010 in
Ethiopia overlooked these important aspects: early child development and
developmental stimulation. Future incorporation of them will make the policy
and the strategies complete and helpful because there has been strong evidence
that lack of developmental stimulation is highly associated with low
developmental outcomes [244, 309]. The findings can also serve as evidence-

based inputs for curricula development and revisions of holistic child
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development, nursing, paediatrics and preschool education in Ethiopia. Overall,
the findings from this PhD project may inform policies, enhance both the
generation of new research in related and untouched areas and, the application
of progressive knowledge to make a difference in the lives of socio-economically

challenged children and families [310].

3.4.2. Recommendations for future research

The six months’ stimulation intervention in the present work might not be
adequate to improve development in some domains, such as fine and gross
motor skills. Accordingly, the children participated in the current stimulation
intervention need to be followed up to evaluate long-term effects of this
intervention on their developmental skills (personal-social, language, social-
emotional, fine motor, gross motor and intellectual performance), behavior and
educational attainment. Because the present work was limited in one-hand to
one study site, and in another hand to short intervention period, a multi-sectoral
and multidimensional family-centered developmental intervention on a larger
scale and with a longer follow-up period is suggested for further studies, while
including sub-groups of children in different contexts such as in refugees’
camps, orphanages, childcare centers and many more. To achieve this goal,
collaborating with relevant stakeholders such as MoH, MoE, the Ministry of
Women and Children’s Affairs (MoWCA), SOS Villages-Ethiopia, UNICEF-Ethiopia

and Save the Children will be vital.
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Dutch summary Chapter 4

Wereldwijd leven 385 miljoen kinderen onder de 5 jaar in extreme armoede. De
helft van deze kinderen bevindt zich momenteel in Sub-Sahara Afrika. Al deze
kinderen lopen een groot risico om niet optimaal te ontwikkelen. De
voornaamste riscofactoren zijn ondervoeding, gebrek aan zuiver water,
behoorlijk sanitair, voldoende leeropportuniteiten en adequate zorg en
stimulering thuis. Door intergenerationele transmissie van extreme armoede
kunnen de risico’s waaraan deze kinderen blootgesteld zijn ook doorgegeven
worden naar de volgende generaties. Effectieve interventies zijn dus van vitaal
belang om deze kinderen betere ontwikkelingsmogelijkheden te bieden en
mogelijke intergenerationele invioeden te doorbreken. Het is duidelijk dat de
specifieke problemen van dergelijke kinderen eerst moeten worden
geidentificeerd en gedocumenteerd, vooraleer interventies worden kunnen
worden ontworpen en toegepast. In landen van de sub-Sahara, zoals Ethiopi€,
werd de omvang van ontwikkelingsproblemen bij dergelijke kinderen nog niet
geidentificeerd en dus ook niet gedocumenteerd. Het proefschrift bevat daarom
2 studies. Deze zijn voorafgegaan door een preliminaire studie die weliswaar
werd gepubliceerd maar niet in het proefschrift werd opgenomen. In dit
doctoraatsproefschrift wordt daarom in de eerste plaats een analyse gemaakt
van de ontwikkelings-, voedings- en psychosociale problemen van jonge
kinderen (3 tot 59 maanden oud; n=819) die leven in extreme armoede in ZW-
Ethiopié. Vanuit deze analyse werd vervolgens een spel-gemedieerde
stimulering bij hen thuis als interventie ontworpen en geimplementeerd en op
effectiviteit getest. Voor deze interventiestudie werd gekozen voor een
‘randomized controlled trial’ (RCT) met twee groepen, bestaande uit een

interventie (n=39)- en een controle (n=39) groep. De kinderen in de beide
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groepen kregen een pakket basiszorg (0.a. een thuis in gezinsverband, voedsel,
kleren, gezondheidszorg, bescherming en educatie), en de kinderen in de
interventiegroep kregen bovendien een spel-gemedieerd stimulatieprogramma
aan huis. Zowel het pakket basiszorg als het stimulatieprogramma gingen
gelijktijdig van start. De spel-gemedieerde stimulering werd gedurende 6
maanden wekelijks aan huis gegeven en nam telkens ongeveer een uur in
beslag. De stimulering aan huis werd gegeven door ervaren en speciaal
hiervoor opgeleide ziekenhuisverpleegsters in samenwerking met de primaire
zorgverleners van de kinderen. Bij elk wekelijks thuisbezoek werd door de
verpleegsters spelmateriaal meegebracht en achtergelaten voor de moeder en
het kind om te oefenen. De interventie was vooral gericht op activiteiten die de
ontwikkelingsvaardigheden van het kind bevorderen. Tegelijk werd ook de
directe moeder-kind interactie gestimuleerd. Moeders werden regelmatig
gesensibiliseerd en gemotiveerd om de aangeleerde activiteiten (samen met het
cultuureigen spel) gedurende deze thuisbezoeken te oefenen en in praktijk te
brengen. Voor dergelijke doelbewuste contextuele benadering van het kind
binnen de interventie werd beroep gedaan op het WHO ‘International
Classification of Functioning, Disability and Health (ICF) model. De voorkeur aan
thuis bezoeken en nauwe samenwerking met de primaire zorgverleners van de
kinderen is gebaseerd op de overtuiging dat vooral hun interactie met de
kinderen de ontwikkeling alsook het welzijn kunnen verbeteren. We gingen er
ook vanuit dat meer aandacht voor de kinderopvoeding de kinderen ten goede
komt op een meer duurzame manier. De ontwikkeling in persoonlijke-sociale
vaardigheden, taal, fijne en grove motorische vaardigheden werden getest aan

de hand van de cultuur aangepaste en gestandaardiseerde ontwikkeling
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screenings test, de Denver II-Jimma. Sociaal-emotionele vaardigheden zoals
0.a. zelfregulatie, emotie, adaptatief functioneren, compliantie, autonomie,
interactie met mensen, communicatiegedrag) werden ingeschat aan de hand
van de aangepaste ‘Ages and Stages Questionnaire: Social-Emotional (ASQ:
SE)’. Psychosociale contextuele en sociodemografische gegevens werden
verzameld aan de hand van een gestructureerde vragenlijst. Antropometrische
meetmethoden warden gebruikt om de voedingsstatus van het kind te bepalen.
De resultaten van de eerste onderzoekstudie (Studie 1, Hoofdstuk 2) tonen
aan dat kinderen in extreme armoede (n=819) slechter presteren in alle
ontwikkelingsparameters (taal, grove en fijne motorische vaardigheden,
persoonlijke sociale vaardigheden, sociaal-emotionele vaardigheden) dan
referentiekinderen ) van dezelfde leeftijd. Daarnaast ervaren zij ook meer
psychosociale problemen, wat zich reflecteert in een beperking van de kind-kind
interactie (x2 = 90.7, p<0.001), moeder-kind interactie (x2 = 116.1, p<0.001),
spelmateriaal (x2 = 243, p<0.001), speelpleinen (x2 = 194.2, p<0.001) en
speeltijd (x2 = 12.8, p<0.001). Binnen de groep van de kinderen in extreme
armoede lijdt 39.7% aan dwerggroei, 16.5% aan ondergewicht en is 3.3% te
mager voor hun lengte. Dwerggroei op zich blijkt negatief geassocieerd met alle
ontwikkelingsparameters. Na uitsluiting van het effect van dwerggroei, blijkt ook
dat de beperking in spelactiviteiten, in kind-kind interacties en moeder-kind
relaties negatief geassocieerd is met taal en grove motorische vaardigheden.
Vanuit de resultaten van de interventiestudie (Studie 2, Hoofdstuk 2)
blijken de kinderen uit de interventiegroep al na 3 maanden (mid-test) spel-
gemedieerde interventie aan huis vooruitgang te boeken op vilak van taal

(P=0.0151, effect grootte (es) = 0.34) en sociaal-emotionele vaardigheden
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(P<0.0001, es = -0.603). Het negatief teken (-) van de effect grootte (es) wijst
op een afname in de socio-emotionele problemen. Na 6 maanden (eindtest)
interventie werd een significante verbetering voor taal (P=0.0014, effect grootte
(es) = 0.55), persoonlijke-sociale (P=0.0087, es = 0.56) en sociaal-emotionele
(P<0.0001, es = -1.28) vaardigheden waargenomen. Voor taal hing het
interventie-effect af van het geslacht van het kind (P=0.0100): jongens haalden
meer voordeel uit de interventie dan meisjes. De conclusie van dit
doctoraatsonderzoek is dat kinderen uit extreem armoedige huishoudens niet
enkel ondervoed zijn maar ook sterker psychosociale problemen ervaren. Beide
problemen blijken onafhankelijk hun ontwikkeling te beinvioeden. Het onderzoek
toont aan dat een kwaliteitsvolle spel-gemedieerde stimulering aan huis de
ontwikkeling van deze kinderen onder de vijf jaar bevordert. Op basis van deze
resultaten wordt voorgesteld dit type interventie op nationaal vlak te

implementeren.
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Appendix: Multiple regression analysis (Overall F-tests)

Appendix A: Relationships of nutritional status/psychosocial factors

with Denver II-Jimma’s developmental domains

Multiple linear regression tries to fit a regression line for a response (dependent)
variable using more than one explanatory variable. And, analysis of variance
(ANOVA) forms a foundation for tests of significance. Accordingly, an F-test in
regression compares the fits of different linear models. Unlike t-test that can
assess only one regression coefficient at a time, the F-test can evaluate multiple
coefficients simultaneously. If the p-value of the overall F-test is significant, the
regression model predicts the response variable better than the mean of the

response.

F-tests of overall significance in regression analysis were conducted for
Denver II developmental domains (dependent variables: personal-social, fine
motor, language and gross motor), separately. The predictor variables were
stunting, underweight, child-child interaction, caregiver-child interaction, access
to play materials and playground. These explanatory or independent variables
were used in their binary forms (absence or presence, i.e. 0, 1). The details are

presented in the Table below.
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Appendix: Multiple regression analysis (Overall F-tests)

Table F-testin multiple linear regression analysis for developmental domains

Predictors Outcomes F P-value

Stunting
Under weight Personal-social 9.716  0.001

Stunting
Underweight
Access to playground Fine motor 11.330 0.001

Stunting

Underweight

Child-child interaction
Caregiver-child interaction
Access to play materials

Access to playground Language 11.527 0.001

Stunting
Underweight

Child-child interaction

Caregiver-child interaction Gross motor 30.305 0.001
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Appendix: Foster vs reference children’s outcomes compared

Appendix B: Child and caregiver characteristics of foster and reference

children

Child and caregiver variables of foster and reference children, at baseline, are

presented in Table below. Tests for continuous variables were conducted using

independent samples t-test; where as tests for categorical variables were

conducted with pearson’s chi-square.

Table Child and caregiver characteristics of the foster children and age-&

gender-matched reference children (N = 156)

Variables Foster Reference p-value
(n=78) (n=78)

Child variables
Age (in months) 20.9(14.7) 20.9(14.6) 0.991
Girls 36 (46.2%) 36 (46.2%) 0.949
Language performance 17.72(8.89) 21.72(10.62) 0.012*
Personal-social performance 14.32(6.28)  15.26(6.91) 0.377
Fine motor performance 16.65(5.90) 17.99(7.09) 0.204
Gross motor performance 18.77(7.56)  21.46(8.90) 0.043*
Social-emotional performance 48.78 (21.06) 39.19(19.98) 0.004*
WHZ 0.04 (1.52) 1.02 (1.71) <0.001*
HAZ -1.26 (1.49) -0.88(2.20) 0.213
WAZ -0.64(1.23)  0.20(1.29) <0.001*

Caregiver variables
Age (=30 years) 38(48.70%) 41(52.60%) 0.631
Education (lIliterate or < grade 8) 60(76.90%) 32(41.00%) <.001*
Occupation (house maid) 61(78.20%) 19 (24.40%) <0.001
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Appendix: Foster vs reference children’s outcomes compared

Note. Chi-square test: n (%) and p-value, t-test: mean (SD) and p-value, were

performed depending on the level of measurement of the data.
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Appendix: Information sheet

Appendix C. 1: Information Sheet

Dear Caregiver,

As part of Interuniversity’ cooperation between Jimma University and group of
universities in Belgium (VLIR: IUC-JU), we are planning to conduct a research
on the developmental and nutritional status of children living in extreme poverty
in Jimma town. The study will use culturally appropriate play-based stimulation
techniques, at home-settings. In doing so, we look into how children interact
with people and play with objects in their daily life. Our focus is on children of 3
months through five years of age. We provide them some play materials and
see how they manipulate the objects under the instruction of trained
professionals and in the presence of you (the caregiver). In order to get certain
information about the child, a caregiver familiar with the child is needed. Hence,
we kindly request you to cooperate with us in allowing us to involve your child in
our study by availing yourself during the 60 minutes of the play and skills
transfer session. The sessions will be conducted by trained nurses with your
child and you. Your presence will be very important because you will provide us
some relevant information about the child and the child will feel comfortable
with you around. The study provides information on how play activities and
evidence-based parenting skills may help child development. It also helps to
design appropriate program that parents and organizations working with
children in difficult circumstances can use to enhance healthy child development

and growth.

We assure you that there is no harm on you and your child for taking

part in this study. Yet, you and your child have the full right not to participate in
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Appendix: Information sheet

this study if you do not want to. Your cooperation, on the other hand,
contributes much in providing information that will be used for the betterment of
children’s life. If you agree to take part in the study, please put your name and

signature on the space provided below.

Name of caregiver Signature Date

Thank you for your cooperation!

Berhanu Nigussie Worku

Study team leader, Jimma University
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Appendix: Information sheet

Appendix C. 2: Waliigaltee/Eeyyama Guddiftuu fi Ibsa Gabaabaa

Kabajamoo Guddiftuu,

Yuunivarsiitiin - Jimmaa qorannoowwan rakkoolee hawaasaa gidugaleessa
godhatan gaggeessaa jira. Kana keessaa qorannoon guddina fi dagaagina
daa’immanniirratti godhamu isa tokkodha. Qorannichi ijoolleen hiyyuummaa
cimaa keessaa jiraatan umuriisaaniin walgabatee wantoota isaan raawwachuu
danda’an addabaasanii baruudhaan deeggarsa umuriisaaniin madaalame
kennufiif jecha kan gaggeeffamu yammuu ta'u argannoon qorannichaa
odeeffannoo barbaachisoo ogeessota fayyaaf, maatiidhaa (guddistoota) fi

barsiisotaaf kennuuf ni gargaara.

Qorannoo kana keessatti kan gooda fudhatan daa’imman hiyyuummaa
hamaa keessaa jiraatan umuriin isaanii ji'a 3 hanga wagaa 5 ta’an fi guddiftoota
isaanii waan ta‘’eef gorannoo kanaaf isinii fi mucaan keessan filatamtaniittu.

Kanaaf jecha, akka isin nuu eeyyamtan kabajaan isin gaafanna.

Oddeeffannoon kan funaanamu gara mana keessanii kan dhufan
dubartoota ogeessota fayyaa /neersota ta’aniin. Odeeffannoo argachuuf wanti
yaaliidhaaf jedhamee mucaarraa fudhamu (FKN, dhiigni, booliin) tokkollee kan
hin jirre yammuu ta’u mucaan umurii isaatiin/isheetiin mal akka raawwachuu
danda’u/dandeessu beekuudhaaf haala taphaatiin wantoota raawwataman itti
kennuudhaan, isiniin gaafachuudhaan, daawwachuudhaan, hojaa fi ulfina

isaa/ishee safaruudhaan ta’a.

Odeeffannoon kan funaanamu magaala Jimmaa irraati. Kanaaf jecha,

yoo qgorannoo kana keessatti qooda fudhachuun odeeffannoo nuuf kennuuf
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Appendix: Information sheet

hayyamtan bakka duwwaa gaditti argamurratti magaa keessanii fi mallattoo

keessan barreessuudhaan akka nuuf mirkaneessitan kabajaan isin gaafanna.

Maagaa Mallattooo Guyyaaa

Hirmaannaa keessaniif dursinee isin galateeffanna!

Birahaanuu Nugussee Warquu

Dursaa garee goranichaa, Yuunivarsiitii Jimmaa
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Appendix: Consent form

Appendix D. 1: Consent form for developmental stimulation study of

children in extremely poverty

I, the undersigned, understand that the purpose of this study is to take some
measurements of my child, perform some play-based stimulation to my child
and gather some relevant information, from me, about my child. I am aware
that the measurements and information to be collected about the child will
enable us to acquire information about the developmental and nutritional status
of the child at different age levels and to use this information for the better life

of the child and many more children in Ethiopia.

I have been informed that there will be no health hazards or discomfort
to my child associated with this, and that my participation is voluntary. I also
know that I am free to withdraw from the study at any time in point without any
explanation. I further understand that all of the data gathered are kept
confidential and I agree to allow publication of any or all of the data collected on

my child if presented in a coded form.

Caregiver's Name Signature Date
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Appendix D. 2: Boca Waliigaltee (Eeyyamummaa) Qo’annoo
Dadamaqina Dagaagina Daa’imman Hiyyuummaa

Cimaa Keessaa Jiranii

Ani, magaa fi mallattoon koo gadditti kan argamu, go‘annooni kuni mucaan koo
umuriisaatiin wantanni hojjechuu danda’u baruudhaaf hojjaa fi ulfaatina
isaa/ishee dabalee haala taphaatiin wantoota inni/isheen raawwachuu
danda’u/dandeessu safaruuf akka ta’e nan hubadha. Safara kana
gaggeessuudhaan odeeffannoo maatiin, ogeessotni fayyaa fi barsiisotni itti
fayyadamanii tajaajila barbaachisaa ta’e haala umurii daa’immannii ilaalcha
keessa galcheen kennaniif kan gargaaru ta’uu isaa nan hubadha. Safara kana

geggeessuun fayyummaa mucaa koorratti dhiibbaa tokko akka hin gabne fi

goodafudhachuun dirgama tokko malee ta’uunsaas naaf ibsameera.

Safarri kun bakka ani jirutti akka geggeeffamu fi odeeffannoon argamu
hiccitiin kan eegamu akka ta’e kan naaf ibsame yammuu ta’u, haala maqgaa
mucaa kootii hin ibsineen mallattoo/koodii fayyadamuudhaan odeeffannoo

funaanamu maxxansiisuun akka danda‘amu eeyyammeera.

Magaa Guddiftuu Mallattoo Guyyaa
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Appendix: Denver II test form

Appendix F: Denver II test form

DENVER Il

Examiner: Name:
DDM, INC. 1-800-419-4729 Date: Birthdate:
CATALOG #2115 1D No.:
MONTHS YEARS
4 5 6
P RS, BN (ST BRSNS SN IS SO0 LR (RN L OV I (S {
PREPARE CEREAL
BRUSH TEETH, NO HELP
Percent of children passing PLAY BOARDICARD GAMES
% 50 s 90 DRESS, NO HELP:
Merpembymoort 21" vesTITEM PUT ON T-SHIRT
(See back of form) NAME FRIEND coPY OO o
dotiihobtidiors DRAW PERSON 6 PARTS
BRUSH TEETH WITH HELP COPY 13 DEMONSTA.
FUT O CLOVIRS PICK LONGER LINE
FEED DOLL s
REMOVE GARMENT DRAW PERSON PTS
USE SPOONFORK coPY o
HELP IN HOUSE 8%
THUMB WIGGLE
DRINK FROM CUP TOWER oF 8 CUBES wn::::: 7 WORDS
IMITATE ACTVITIES INTATE VEATICAL LN E;m' Al
PLAY BALL WITH EXAMINER. TOWER OF 6 CUBES
KNOW 3 ADUECTIVES
Whe avE-dig TOWER OF 4 CUBES gy
WNOICATE WANTS TOWER OF 2 CUBES e e
- PLAY PAT-A-CAKE P PREPOSITIONS
g e DUMP RAISIN, DEMONSTRATED UNDERSTAND 4
o b SPEECH ALL UNDERSTANDABLE
L) WORK FOR TOY. PUT BLOCK IN CUP wow+ IR
) REGARD OWN HAND BANG 2 CUBES
3 HELD I HANDS. USE OF 30BIECTS
SMILE
Q| seontancousty THUMB-FINGER COUNT 1 BLOGK
[ et USE DF 2 OBJECTS
Wl reseon TAKE 2 CUBES
SIVELY NAME 1 COLOR
pecaro PASS CUBE KNOW2
RAKE RAISIN A
LOOK FOR YARK now 2 ACTERS BALANCE EACH FOOT 6 SECONDS
REACHES e RS HEEL-TO-TOE WALK
REGARD RAISIN SPEECH HALF UNDERSTANDABLE 'BALANCE EACH FOOT § SECS.
FOLLOW 180" Powt 4 PR BALANGE EACH FOOT 4 SECS.
w HANDS Soot PAGERES BALANCE EACH FODT 3 SECONDS
g TOGETHER NAME 1 PICTURE prr=
) ausp. COMBINE WORDS BALANGE EACH
2 P vont 2 AR FOOT 2 SECONDS.
6 WORDS. BALANCE EACH
[ 4 wm o FOOT 1 SECOND
g MIDUNE 3W0R0s ROAD JUMP
: 29008 THROW BALL OVERHAND
z (ONE WORD JUMP UP
w
DADA/MAMA SPECIFIC KICK BALL FORWARD
JABBERS
WALK UP STEPS
COMBINE SYLLABLES o TEST BEHAVIOR
DADAMAMA
NON-SPECIRIC. WALK BACKWARDS (Check boxes for 1st, 2nd, or 3rd test)
IMITATE SPEECH SOUNDS MALKWELL Typical 1. 2548
SINGLE SYLUABLES STO0P AN REGEES Yes
TURN TO VOICE STAND ALONE No
TURNTO. STHD2 8 Compliance (See Note 31) 1 2 3
RATILING SOUND. rns S
oY SITTING Always Complies
] PULLTO. Usually Complies
2 LAUGHS STl Rarely Complies
2 o STAND
z VOCALIZES HOLDING O Interest in Surroundings 1 2 3
3 RESPOND TO BELL S0l Alert
Somewhat Disinterested
L T S Seriously Disinterested
ROLL OVER Fearful
ulness
CHESTue.ARM S 1-=.2..3
£ ==E
BEAR WEIGHT ONLEGS Mild
SIT-HEAD STEADY Extreme I =
g HEAD UP 90° Attention Span 1 2 3
HEAD UP 45° i
E Appropriate
al Somewhat Distractable
7] D
] L i
°© T T T T T T T T T T T T T T T | L L B T ] T 1 T | G ¢ I ) T R | T
MONTHS 2 4 6 9 12 15 18 24 3 YEARS 4 5 6

©1969, 1989, 1990 W. K. Frankenburg and J. B. Dodds ©1978 W. K. Frankenburg
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Appendix: Denver II test form

DIRECTIONS FOR ADMINISTRATION

1. Try to get child to smile by smiling, talking or waving. Do not touch him/her.

2. Child must stare at hand several seconds.

3. Parent may help guide toothbrush and put toothpaste on brush.

4. Child does not have to be able to tie shoes or button/zip in the back.

5. Move yarn slowly in an arc from one side to the other, about 8” above child’s face.

6. Pass if child grasps rattle when it is touched to the backs or tips of fingers.

7. Pass if child tries to see where yarn went. Yarn should be dropped quickly from sight from tester’s hand without arm movement.

8.  Child must transfer cube from hand to hand without help of body, mouth, or table.

9. Pass if child picks up raisin with any part of thumb and finger.

10. Line can vary only 30 degrees or less from tester's IineAV

11. Make a fist with thumb pointing upward and wiggle only the thumb. Pass if child imitates and does not move any fingers other
than the thumb.

12. Pass any enclosed 13. Which line is longer? 14. Pass any lines 15. Have child copy first.
form. Fail continuous (Not bigger.) Turn paper crossing near If failed, demonstrate.
round motions. upside down and repeat. midpoint.

(pass 3 of 3 or 5 of 6)
When giving items 12, 14, and 15, do not name the forms. Do not demonstrate 12 and 14.

16. When scoring, each pair (2 arms, 2 legs, etc.) counts as one part.

17. Place one cube in cup and shake gently near child’s ear, but out of sight. Repeat for other ear.

18. Point to picture and have child name it. (No credit is given for sounds only.)

If less than 4 pictures are named correctly, have child point to picture as each is named by tester.
3
=

19. Using doll, tell child: Show me the nose, eyes, ears, mouth, hands, feet, tummy, hair. Pass 6 of 8.

20. Using pictures, ask child: Which one flies?...says meow?...talks?...barks?...gallops? Pass 2 of 5, 4 of 5.

21. Ask child: What do you do when you are cold?...tired?...hungry? Pass 2 of 3, 3 of 3.

22, Ask child: What do you do with a cup? What is a chair used for? What is a pencil used for?

Action words must be included in answers.

23. Pass if child correctly places and says how many blocks are on paper. (1,5).

24. Tell child: Put block on table; under table; in front of me, behind me. Pass 4 of 4.
(Do not help child by pointing, moving head or eyes.)

25. Ask child: What is a ball?...lake?...desk?...house?...banana?...curtain?...fence?...ceiling? Pass if defined in terms
of use, shape, what it is made of, or general category (such as banana is fruit, not just yellow). Pass 5 of 8, 7 of 8.

26. Ask child: If a horse is big, a mouse is ___? If fire is hot, ice is ___? If the sun shines during the day, the moon shines
during the ___? Pass 2 of 3.

27. Child may use wall or rail only, not person. May not crawl.

28. Child must throw ball overhand 3 feet to within arm’s reach of tester.

29. Child must perform standing broad jump over width of test sheet (8 1/2 inches).

30. Tell child to walk forward, =S aD DGO ¥ heel within 1 inch of toe. Tester may demonstrate.

Child must walk 4 consecutive steps.
31. In the second year, half of normal children are non-compliant.
OBSERVATIONS:

Denver Developmental Materials, Inc.
P.O. Box 371075

Denver, Colorado 80237-5075

Tele. #: (303) 355-4729

(800) 419-4729

Catalog #2115 TO REORDER CALL: (800) 419-4729
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Appendix: 60 Month ASQ: SE Questionnaire (as a sample)

Appendix G: ASQ: SE (the 60 Month Questionnaire as an example)

Ages & Stages Questi ires®: Social-Emotional
A Parent-Completed, Child-Monitoring System for Social-Emotional Beh s
By Jane Squires, Diane Bricker, & Elizabeth Twombly
with assistance from S Yock Maura Sch Davis, & Younghee Kim

Copyright © 2002 by Paul H. Brookes Publishing Co.

ASQ&ESE

60 Month/5 Year
Questionnaire

(For children ages 54 through 65 months)

Important Points to Remember:

o) Please return this questionnaire by
4]

If you have any questions or concerns about your child or about this
questionnaire, please call:

Thank you for your participation in this project.

ASQ&SE
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Appendix: 60 Month ASQ: SE Questionnaire (as a sample)

Ages & Stages Questionnaires®: Social-Emotional
A Parent-Completed, Child-Monitoring System for Social-Emotional Behaviors
By Jane Squires, Diane Bricker, & Elizabeth Twombly
with assistance from Suzanne Yockelson, Maura Schoen Davis, & Younghee Kim
Copyright © 2002 by Paul H. Brookes Publishing Co.

60 Month/5 Year ASQ:SE
Questionnaire

(For children ages 54 through 65 months)

$0000000000000000000000000000000000000 o

Please provide the following information.

Child’s name:

Child’s date of birth:

Today's date:

Person filling out this questionnaire:

What is your relationship to the child?

Your telephone:

Your mailing address:

City:

State: zIP code:

List people assisting in questionnaire letion:

Administering program or provider:

ASQ&SE
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Appendix: 60 Month ASQ: SE Questionnaire (as a sample)

Please read each question carefully and MOST RARELY H CHECK IF
1. Check the box QI that best describes your child's behavior and OF THE OR ! THISISA
2. Check the circle O if this behavior is a concern TIME  SOMETIMES NEVER : CONCERN

sscesesessenssesnsas cersereanene cosesece esescesesee sesacanes ceesenee cosesesnes T S

1. Does your child look at you when you talk to :

her? Q: Qv Qx ¢ O

2. Does your child cling to you more than you
expect? Ox Qv Q: Q

3. Does your child like to be hugged or cuddled? g Q:z Qv Qx : O

4. Does your child talk and/or play with adults .
he knows well? Q:z Qv Qx 0]

5. When upset, can your child calm down within

15 minutes? Q:z Qv Qx O
6. Does your child seem too friendly with :
strangers? Qx Qv Qz : O
7. Can your child settle herself down after periods :
of exciting activity? Q:z Qv Qx : O
8. Does your child seem happy? Q: Qv Ox { O
9. Does your child cry, scream, or have tantrums
for long periods of time? Qx Qv Qz : O
TOTAL POINTS ON PAGE __
e S i St ) ASQSSE" w0 monins years
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Appendix: 60 Month ASQ: SE Questionnaire (as a sample)

r MOST

.

RARELY é CHECK IF
OF THE OR i THISISA
TIME SOMETIMES NEVER E CONCERN
10. Is your child interested in things around him,
such as people, toys, and foods? Qv Ox i O
11. Does your child go to the bathroom by herself?
(Reminders and help with wiping are okay.) Qv Qx o
12.  Does your child have eating problems, such as
stuffing foods, vomiting, eating nonfood items,
or ?
(You may write in another problem.) Qx Qv Qz o
13.  Can your child stay with activities he enjoys
for at least 15 minutes (not including
watching television)? Q: Qv Ox o
14. Do you and your child enjoy mealtimes :
together? Q: Qv Ox 2 O
15. Does your child do what you ask her to do? Q: Qv Qx Qo
16. Does your child seem more active than other
children his age? Qx Qv Qz Qo
17. Does your child sleep at least 8 hours in a :
24-hour period? Q: Qv Qx : O
TOTAL POINTS ON PAGE

\

J

Ages & Stages Questionnaires®: Social-Emotional, Squires et al.
© 2002 Paul H. Brookes Publishing Co. 4

AQQSE "™ 60 months/5 years
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Appendix: 60 Month ASQ: SE Questionnaire (as a sample)

r MosT RARELY | CHECKIF

OF THE OR ! THISISA

TIME  SOMETIMES ~NEVER : CONCERN

sessscccsscces B R ceoseeee cesssscsses BT P PR SN cesenes
18.  Does your child use words to tell you what she

wants or needs? Q: Qv Qx

19. Does your child use words to describe his
feelings and the feelings of others, such as,
“I'm happy,” “I don't like that,” or “She’s sad"? Q: Qv QOx

20. Does your child move from one activity to the
next with little difficulty, such as from playtime
to mealtime? Q:z Qv Ox

21. Does your child explore new places, such as a
park or a friend’s home? Q:z Qv Ox

22. Does your child do things over and over
and can'’t seem to stop? Examples are
rocking, hand flapping, spinning,
or .

(You may write in something else.)

23. Does your child hurt herself on purpose?

24. Does your child follow rules (at home, at child
care)?

25. Does your child destroy or damage things on
purpose?

TOTAL POINTS ON PAGE ___

. J

Ages & Stages Questionnaires®: Social-Emotional, Squires et al. -
© 2002 Paul H. Brookes Publishing Co. 5 ASQ&SE 60 months/5 years
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Appendix: 60 Month ASQ: SE Questionnaire

(as a sample)

.

‘

MosT RARELY  CHECKIF
OF THE OR i THISISA
TIME  SOMETIMES NEVER : CONCERN
26. Does your child stay away from dangerous
things, such as fire and moving cars? Q: Qv Ox : O
27. Does your child show concern for other
people’s feelings? For example, does he look H
sad when someone is hurt? Q:z Qv Qx : O
28. Do otherchildren like to play with your child? Q:z Qv Ox ¢ O
29. Does your childlike to play with other children? Qz Qv ax & O
30. Does your child try to hurt other children,
adults, or animals (for example, by kicking
or biting)? Qx Qv Qz : O
31. Does your child take turns and share when
playing with other children? Q:z Qv Qx : O
32. Does your child show an interest or knowledge
of adult sexual language and activity? Ox Qv Qz : O
33. Has anyone expressed concerns about your
child’s behaviors? If you checked “sometimes” :
or “most of the time,” please explain: Ox Qv Qz : O
TOTAL POINTS ON PAGE
g’z’b‘o: Paul H. Brookes Pwa il Sakesotak 6 m'“ 60 months/5 years
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Appendix: 60 Month ASQ: SE Questionnaire (as a sample)

a o

34. Do you have concerns about your child’s eating, sleeping, or toileting habits? If so, please explain:

35. Is there anything that worries you about your child? If so, please explain:

36. What things do you enjoy most about your child?

N J
ASQQSE"‘ 60 months/5 years

Ages & Stages Questionnaires®: Social-Emotional, Squires et al.
© 2002 Paul H. Brookes Publishing Co. 7
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